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Throughout the world there is an acute need for a much better adjust- 
ment of agriculture to the physical environment, not only to gain a sorely- 
needed increase in agricultural production, but also to maintain a healthy 
agricultural economy, which is currently being threatened by steadily con- 
tinuing losses of basic soil resources in dangerously large proportions. This 
adjustment is vital, moreover, if we are to maintain in efficient production 
the most widely distributed and greatest possible area of productive land 
as a safeguard against ever-increasing costs in distribution of agricultural 
commodities. And most imperative of all reasons: We must make the 
adjustment if we are to maintain our ability to produce in any adequate 
way at all. 

Such adjustment can be made. We have the knowledge; we need only 
the decision. Practical experience to date on a far-reaching scale in the 
United States shows that the adjustment is possible, practicable. and almost 
invariably of great and immediate advantage to the farmer and the nation. 

A needed adjustment that I desire to emphasize particularly at this time 
has to do with the elimination of wasteful land-use practices, haphazardly 
applied to the land, and the widespread adoption, in their place, of various 
conservation practices scientifically fitted to the needs and physical charac- 
teristics of the land and the climatic environment. These conservation 
practices, applied in this way, at once safeguard the soil, increase its pro- 

* Presidential address, 40th annual meeting, The Association of American 
Geographers. September 18, 1943, Washington, D. C. 
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ductivity, and conserve in that soil, for productive use, much rainfall nor- 
mally lost as runoff. 

This adjustment is of primary importance because it is the only way by 
which the agricultural plant of the United States, and of the world, can be 
kept in condition to support a permanent agriculture, and further, because 
it is the only way to get from the land anything like sustained, maximum 


vields. 





Fic. 1.—Land ruined for further cultivation by erosion. Formerly rich loessial 
soil. Lafayette County, Mississippi. 


Stated another way, there is an almost universal need for large-scale 
soil and water conservation operations to be carried out in accordance with 
the geographic environment—if the world is to be adequately fed. 

To present the situation and the course of action with greater clarity, I 
will cite the problem in the United States, and what is being done about it, 
as our principal example and guide for the future. 


ONLY 4 BILLION ACRES 


Here in the United States we have used our fields with such prodigality 
that approximately 50 million acres of formerly cultivated land have been 
practically ruined by excessive erosion and cropping (Fig. 1). This acre- 


age has been abandoned for cropping, although some of it is in second- 
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growth forest (Fig. 2), some is used for wildlife, and some for limited 
grazing. Another area of about the same extent—50 million acres more— 
is in a condition nearly as bad and is about ready for abandonment insofar 
as further cultivation is concerned. On a second 100 million acres of crop 
land, about a fourth to three-fourths of the topsoil has been removed by 
erosion (Fig. 3), yet thousands of farm families are still trying to use these 
impoverished lands in an almost hopeless effort, in most instances, to make 





Fic. 2——Formerly cultivated land in the Piedmont of North Carolina, Guilford 
County. Erosion is still active in many of these gullies, but pine trees are slowly 
encroaching upon them. Many decades will be required for nature to fit land of this 
kind for any further cultivation. Farmers can’t afford, generally, to smooth over 
such devastated country, but it can be planted successfully to kudzu. 


a living (Fig.4). And, continuing with the general land damage situation, 
the wasteful process of erosion is under way on a third 100 million acres 
of ere ypland. 

Two hundred million acres of cropland ruined for further practical cul- 
tivation, or severely damaged, is too much land wastage for any country, 
especially when there is no real need for any wastage of any land at any time. 

But similar destructive effects of erosion are practically world-wide. 
Nearly every country has been affected in some degree. A few countries 
have come close to a solution of the problem on certain lands, but most coun- 
tries have done little or nothing in the direction of either preventive or 
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remedial action. It is not possible to give the precise extent of erosion 


damage in the different countries of the world at this time, or the exact 
extent of prevention and control ; adequate surveys have not been made. 

We do know, however, that there are approximately + billion acres in 
the world now arable on which the world must depend for food. This 4 
million acres must feed two billion people. That is two acres per person. 
Some countries have less than one acre per capita. Yet, some nutritionists 
say that two and a half acres per capita of reasonably productive land are 
necessary to produce even a minimum adequate diet. 








Very active erosion of the rill type on steep California land following 
spring-toothed harrowing after the harvesting of beans. Feb. 10, 1943. The trian- 
gular area in the center, with a volunteer cover of vegetation, was not harrowed and 
has suffered very little because of the protection afforded by the dense vegetation. 


Consider, in addition, the fact that by no means all of this 4 billion acres 
is good land, and you begin to realize the fundamental difficulties which 
must be surmounted in maintaining the land’s capability to produce ade- 
quately for the world’s population. 

Only about a fourth of the 4 billion acres of the world’s presently arable 
land is really good land. Most of it has been damaged by erosion and ex- 
haustive cropping. In some regions, the land has been made so poor by 
centuries of cultivation and unwise use that farmers expect no more than 
the pitiful return of a bushel or two of wheat per acre (Fig. 5), and two or 
three bushels of corn. We have some land of this kind in the United States. 
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And in various parts of the continent to the south this is the prevailing 
situation with respect to the present agricultural area... Moreover, our 
best estimates at this time indicate that from two-thirds to three-fourths ot 
the world’s immediately available cropland is subject to impoverishment or 


outright ruin by erosion. 





Fic. 4—Uncontrolled soil erosion leads not only to the decline of the land, but 
to social decay and abandonment of farmsteads. This South Carolina piedmont 
plantation, now pretty well liquidated as the result of erosion which easily could have 


within itself. 


Clearly, this means that along with the good and the non-erodible land, 
a great deal of land subject to erosion, as well as much poor soil, will have 
to be farmed if basic food requirements are to be met. And, since the agrt 
cultural lands of the earth, handled as they have been handled, have not 
adequately met the world’s food requirements in the past, the one alterna 
tive is to increase in the future the productive capacity of a large share of 
the cultivable area that is available now. To do this, we shall have to adopt 
new and better ways of farming. 

Such new and better ways of farming can be achieved through soil con 

'For example, see “Land Conditions in Venezuela and Their Relation to 
culture and Human Welfare,” Soil Conservation Mission to Venezuela—H 
Bennett, D. S. Hubbell, W. X. Hull, J. E. Caudle—Soit Conservation Service 
S. Department of Agriculture, p. 31. 1942—Prepared for the Ministry of Ag! 


ture, Caracas. 
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servation farming and in no other way. Soil conservation farming every- 
where calls for various major and minor adjustments and corrections in 
land use, but when it is put into effect, experience on a widespread scale in 
the United States shows that two fundamentally important things are accom- 
plished at the same time: Per-acre yields are increased and the soil is main- 
tained in a continuing productive condition. 





5.—The effect of long cropping and sheet erosion on this area has brought 
ruin to part of the land through gullying and reduced yields. The yields of wheat 
on the still cultivable areas (those without gullying) have declined to about 3 bushels 
per acre. Near Mucuchies, Venezuela. 1942. 


A NATIONAL PROGRAM OF SOIL CONSERVATION 


Ten years ago (Sept. 19, 1933) the first comprehensive, scientific, action 
effort in the world to achieve conservation of soil and water resources on a 
nation-wide scale was undertaken by the United States when the program 
of the Soil Conservation Service—then the Soil Erosion Service—got under 
way (in the Department of the Interior). From the beginning, one cardi- 


nal principle dominated and guided this program. Some called that prin- 


ciple idealistic and impracticable; others failed to grasp its significance. 
(Some few even interposed a variety of more or less personal objections 


and obstacles to progress. ) 
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That basic, guiding principle was at the outset and is today as follows: 
Effective prevention and control of soil erosion and adequate conservation 
of rainfall in a field, on a farm or ranch, over a watershed, or on any other 
unit or parcel of land, requires the use and treatment of all the various kinds 
of land comprising that area in accordance with the individual needs and 
adaptabilities of each different area having any important extent. 

Like any precise statement of a rule, however, this principle requires 
some qualification. 

First, the use and treatment of a given area of land must be determined 
not only by its physical characteristics, but also, wherever possible, by such 
considerations as available facilities, implements, power, financial means, 
and even by the preference of the farmer, his ability to learn, and his willing- 
ness to try new methods. In other words, the treatment must fit not only 
the needs and adaptabilities of the land but the needs and adaptabilities of 
the farmer as well. 

The second qualification of the general principle is that each distinct 


parcel of land to be treated should be considered in any pertinent physical 


relation it may have to an adjacent or neighboring tract, or to the entire 
farm, ranch, or watershed. The use and treatment of one area should, 
wherever possible, provide as much protection as may be practicable for 
adjacent areas. The management of lands on higher elevations should be 

Outlets for 
surface runoff should be located with proper regard to the effect of discharg- 
ing water and suspended soil material on adjoining lands. 

And, of course, the areas devoted to crops, grazing, and forest respec- 
tively should constitute sound economic units, or as nearly so as may be 
practicable. 

To carry out such a completely coordinated soil and water conservation 
program on a nation-wide basis requires a great deal of basic information 
for the most efficient blueprinting and planning of each farm and for the 
execution of the conservation job on the land. There are hundreds of dit- 
ferent soils occupying varied slopes and subject to different intensities of 
rainfall and snowfall. These numerous varieties of land, occurring under 
a wide range of climatic conditions, are adapted to varied crops and crop- 
ping practices. From place to place, these differing conditions and uses 
result in varying susceptibilities to erosion and losses of valuable rainfall 
as runoff. 

It is probably safe to say that no two parcels of land are identical. Ac- 
cordingly, each field—even each important part of a field, pasture, or wood- 
lot—requires its own particular set of conservation measures. Conservation 


specialists have found that in some localities each farm, each ranch, is a 
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special problem within itseli—a special job due primarily to the environment, 
the geographic aspects, as well as the conservation aspects, of the particular 
situation. 

The soil conservationist has at his command many different types of 
control measures for handling different types of problems. Unfortunately, 
however, effective conservation practices have not been developed for all 
the numerous problems and combinations of problems relating to the con- 
trasting agricultural lands and practices of the nation. It is necessary, 
therefore, to seek constantly for cheaper, sounder, and more efficient ways 
of conserving our soil and water resources. 

YOUNGEST OF THE AGRICULTURAL SCIENCES 

Soil conservation is probably the youngest of all the agricultural sciences. 
And so, from the very start, the work has been supported by a program oi 
soil and water conservation research through which new tools or methods 
of erosion control, erosion prevention, and better land utilization, as well as 
improvements on present tools and techniques, are sought. 

Where good covers of dense vegetation and good stands of forest have 
been established and maintained, as on steep erodible land retired from 
cultivation, there seems to be no need for any further protection against 
erosion. The losses of soil under such sound protection are generally negli- 
gible, often too small to measure, and the runoff of rainwater is also much 
less than from cultivated land. 

For example, the average annual loss of soil under continuous corn on 
the principal regional soil at the Zanesville, Ohio, erosion station has been 
at the rate of 94.6 tons per acre. The corresponding loss of water has aver- 
aged 42.4 per cent of the total precipitation. Under grass, the correspond- 
ing losses have been 0.02 of a ton of soil per acre (1/4,730th as much as 
under corn) and 4.8 per cent of the rainfall (or about 1/9th as much as 
under corn). During a single period of heavy rainfall at the Zanesville 
station—nearly 11 inches falling during January, 1937, just before the big 
Ohio River flood—the measured losses of water as immediate runoff from 
a gullied corn field amounted to 94.7 per cent of all the rainfall, while only 
31.5 per cent ran off from woodland, and 25.8 per cent ran off from blue- 
grass. 

Where vegetative and mechanical conservation measures have been effi- 
ciently joined and applied as part of a complete and thoroughly coordinated 
conservation treatment for the land, the results on inter-tilled cropland have 


averaged approximately 90 per cent of complete effectiveness, and often 


have attained or closely approached 100 per cent effectiveness. 
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NEW METHODS FOR SAFEGUARDING LAND 


More and more is being learned about the control of erosion, the con- 
servation of rainfall, and the better utilization of land in general—both 
through practical farm experience and research. A number of long strides 
forward have been made in this direction recently and other important pos- 
sibilities seem close at hand. 





Fic. 6.—Severely eroded red land in the Georgia Piedmont. Formerly used suc- 
cessfully for cropping. Ordinarily such land would be considered as permanently 
ruined, but the kudzu planting shown in Figure 7 is evidence of what can be accom- 
plished on such land with this splendid hay and grazing legume—used a few years 


ago principally as an ornamental. 


For example, the perennial lespedezas and kudzu have wrought pro- 


found changes in the use of much severely eroded land in many parts of 


the southern states. Lands which a little while ago were considered too 
poor or too steep or too erodible to farm—even some areas there were so 
gullied they could not be plowed at all-——are now producing excellent hay or 
grazing with these valuable crops (Figs. 6 and 7). And these crops are 
holding the soil, retarding runoff, reducing the effects of silting, and gen- 
erally raising farm income. 

Turning soil upside down, according to the traditional way of plowing— 
which has been one of the main functions of the turning, or moldboard, 
plow—is not generally one of the wisest steps in agriculture. It puts the 
vegetative material, including grain stubble, corn stalks, grass, and legumes, 
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as well as weeds or any other vegetal material, anywhere from 6 to 12 inches 
underground and turns fresh, loose earth to the top where it is exposed to 
the ravages of wind and rain. 

When grass or other vegetative litter is lodged deeply underground, it 
cannot protect the surface. And fresh, loose soil exposed to the sun, wind, 
and rain on top of the ground is a rank invitation to trouble. The sun 
bakes the life out of the unprotected soil, at least temporarily. When it is 
dry, it falls loose and lifeless about the plow, so that wind can readily blow 
it away. And when any kind of rain heavier than a drizzle falls on it, soil 





Fic. 7.—Splendid cover of kudzu on land severely eroded and unsuitable for 
normal cultivation. This valuable grazing crop not only has practically stopped 
erosion and greatly reduced runoff, but it affords excellent pasturage, builds up the 
humus supply of the land, and adds to the soil nitrogen garnered from the atmosphere. 


washing results—sheet erosion and gullying—with an aftermath of muddy 


rivers and silt in reservoirs, harbors, and ditches. Where the slope is steep, 


there may be such a rush of water and soil downhill that crops go along with 


it. Also, the downhill wash of water and topsoil carries away both the 
added fertilizer and the natural plant food in the soil, along with the whole 
body of the soil. 

duc still a small island of usefulness remains for the moldboard plow, 
as for plowing up water-diversion ridges, terraces, and drainage ridges 


(“lands”), and for use on certain soils of essentia!ly level surface. 
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Throughout the country, technicians of the Soil Conservation Service, 
and other agriculturists, are striving to develop as rapidly as possible the 
new field methods and machinery precisely adaptable to the erosion control 


and production needs of each varying agricultural locality (Fig. 8). Stead- 


ily, all this work is taking the form of a new agriculture in our country, an 
agriculture based primarily on soil conservation farming methods. And to 
date our progress with it is pacing the rest of the world. 


Fic. 8.—Wheat stubble plowed with one-way disk so as to leave part of the 
straw on the surface. This surface residue of stubble material functions as a surface 
mulch and protects the land from blowing and increases penetration of rainfall. Cas- 
cade County, Montana, 1939. 


Conservation farming puts first things first by attending to the needs of 
the soil—by seeing to it that the starting-off place, the base, is put into sound 
health and kept that way. Any other approach, no matter what it may be, 
always has and always must lead eventually to agricultural disaster. 


FOOD PRODUCTION 


Food is not produced just with written agreements, international or 
l J g 

otherwise. Food in quantity is produced only through the wise use of 

agricultural land. Yet from the standpoint of available resources, there 
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is such a shortage of favorable agricultural land in the world that even 
before the present war started, millions of people were always hungry and 
other millions lived under the almost constant threat of famine. 

There is a widespread—and a dangerous—inisconception about the 
world’s productive soil resources. Many people think of the world as an 
amazingly vast place, abundantly stocked with rich land—much as fron- 
tiersmen of an earlier day in America believed there was a boundless reser- 
voir of productive land beyond the western horizon. 

Too many people have lost sight of the fact that productive soil is essen- 
tial to the production of food. Apparently this fact has been so obvious 
and has been taken for granted so long the human race has just about arrived 
at. the point of ignoring it. It should neither be taken for granted nor 
ignored, because there is no longer an abundance of productive land around 
the world. The somber truth is the area of good soil on earth is becoming 
more and more limited—and this means that the world’s food production 


capacity is likewise becoming more and more limited. 


CONSERVATION EXPERIENCE IN NORTH AMERICA 

With the area of arable land already subject to grave limitations in many 
parts of North America, and with further losses of productive acreage in 
prospect, it becomes doubly important to recognize now the production 
advantages, and the protection advantages, of comprehensive, scientific, soil 
conservation work when undertaken widely. 

Conservation farming on many thousands of farms through the United 
States, producing all kinds of crops, has resulted in an average increase in 
per-acre yields of at least 20 per cent. In some instances the increase has 
been 40 per cent, 50 per cent, 100 per cent, and more. And this has been 
accomplished with very little additional labor, fuel, tine, money, or machin- 
ery. Twenty per cent increased production is the equivalent of adding a 
sixth farm for every five farms now in cultivation. Applied to the nation, 
it would provide a vast additional amount of food, fiber, and vegetable oils. 

At the Clarinda Soil and Water Conservation Experiment Station, in 
southwestern Iowa, the average production of corn over a six-year period 
on the same kind of land, was 30 bushels per acre where contouring was 
practiced, but only 18 bushels per acre where the crop rows ran up-and-down 
the slope. If we could get no more than a six-bushel increase per acre— 
which is only about half the average increased per-acre yield of corn obtained 
with soil conservation in lowa—from just half of the corn acreage in five 
of the Corn Belt States—14 million acres—the increased production result- 


ing from soil conservation farming in that region alone would amount to 84 
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million bushels. This would be enough corn to produce 4,200,000, 200- 
pound hogs, or 840,000,000 pounds of live pork. This much pork would 
provide a pound a day for 1,380,000 adults a full year. 

In nine southeastern states more than 1,800 typical farmers have recently 
reported in detail, from their own records, how soil conservation farming 
resulted in increased per-acre yields of five major regional crops—oats, 
wheat, peanuts, corn, and cotton—ranging from 19 to 42 per cent, and in- 
creased total production of these crops ranging from 6 to 110 per cent. 
When conservation farming methods were used, 178,000 more bushels of 





Fic. 9—Conservation of rainfall in the furrows between ridges plowed on the 


contour, that is, on the level. Oklahoma. 


corn were grown on 14,000 fewer acres, and 1,719 bales more of cotton on 
9.435 fewer acres. Under conservation farming, hay production doubled, 
the area of improved pasture increased three times, the acreage devoted to 
the new and powerfully efficient feed crop—the soil-holding, soil-improving 
kudzu—increased 22 times, and the acreage of the new feed and erosion 
control perennial plant known as Sericea lespedesa increased 8 times. 

One of the basic farm practices for soil conservation is contour cultiva 
tion—that is, cultivation on the level, around hillsides instead of up-and 
down the slopes. In Nebraska, a group of 500 typical farmers using this 


single conservation measure, without any supporting soil conservation prac 
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tices, increased their per-acre yields of corn by 7.5 bushels, oats by 6 bushels, 
winter wheat by 6 bushels, and barley by 4.4 bushels. In Illinois last year, 
according to the Department of Agricultural Economics, University of Illi- 
nois,? the per-acre yields from contoured land exceeded those from non- 
contoured land by 7.1 bushels of corn, 4 bushels of soybeans, 4.1 bushels 
of oats, 7.7 bushels of barley, and 2.8 bushels of wheat. 

Upwards of 90 per cent of the cropland of the country slopes sufficiently 
for conservation farming practices generally to make a materially favorable 





Fic. 10.—Heavy yield of potatoes in the Aroostook, Maine, district resulting 
from conservation of soil and rainfall with contour cultivation. 


difference in yields, as illustrated in the results that have been cited. And, ° 
it should be remembered, these are only random examples of the benefits 
that have accrued from widespread use of conservation measures. 


Looking at some of the basic methods used in conservation farming, it 


is found, for example, that where plowing is done across the slope, on the 
level, the furrows catch and retain the rainfall (Fig. 9) ; thus reducing runoff 
and erosion and storing water in the ground for the benefit of plant growth 
and increased production (Fig. 10). This is conservation. 

In contrast, where plowing is directed up-and-down hillsides, rainfall 
collects in the furrows or depressions between crop rows and rushes off to 


2 linois Farm Economics, No. 94. March, 1943. 





1943 | WHAT CONSERVATION IS AND IS NOT 177 


the rivers, carrying away soil, fertilizer, seed, and the water that the crops 
will need later on (Fig. 11). This is not conservation. It is the opposite— 
it is wasteful farming, just one of many wasteful methods of farming. It 
diminishes production ; impoverishes land, farmers, and communities ; fills 
reservoirs (Fig. 12) and ditches with silt ; and undermines individual, com- 


munity, and national security. 





Fic. 11—This Delaware photograph shows effects of erosion resulting from cul- 
tivating corn up and down the slope: The result of failure to use contouring and other 
conservation measures on highly -erodible, sloping land. Not only was corn covered 
up by this single rain, but half a foot of soil was deposited along the lower side of the 
field. Farmers do not haul such displaced soil back to that part of the field from 


which it comes; they leave it where the water deposits it. 


Almost invariably, conservation farming—which, after all, is common 
sense farming with scientific methods—begins to show results the very first 
year it is applied. It is of importance to stress the point that the average 
increase in yields in all major crops as a result of conservation farming is, 
as already noted, not less than 20 per cent and in many instances much 
greater. This means that widespread adoption of sound conservation meth- 
ods would vastly increase production, without actually requiring the use of 
a single new acre. It would be done by increasing the yields on present 
acreage. And, usually, it takes no more labor or machinery to carry on 
conservation farming than it does to farm the wasteful way—without con- 
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sideration of conservation needs. Cultivation on the contour generally costs 
less in fuel, time, and wear on machinery than cultivation up-and-down hill. 
Since this kind of farming can do so much toward easing present and 


future food production problems, why aren't farmers taking it up? The 


answer is that several hundred thousand farmers in the United States 
already have taken it up (Fig. 13) and increasing numbers both here and 





——— 
12.—Deposition of silt in upper end of San Pablo Reservoir, Contra Costa, 
This formerly was deep water. 

a few foreign countries are adopting the system as fast as they can. 
Many farmers—most farmers, and that means millions—need some technical 
help in making the change to this more efficient, easier, and more produc- 
tive type of farming, and they need also moral support and encouragement. 

Probably the greatest single barrier to rapid nation-wide adoption of the 
system is an erroneous idea still held by too many agriculturalists, both in 
and out of Government, Federal and State, that we as a nation have about 
reached our food production limits. They appear to have become preoccu- 
pied with problems of handling food after it is produced and to have failed 
to recognize that under conservation treatment, soil generally will yield much 
more than it ever has in the past. 

As a nation we need to renew our acquaintance with the land and reaffirm 
our faith in its continuity of productiveness—when properly treated. If we 

Ik. L. Barger: Power, Fuel and Vime Requirements of Contour Farming. 
Ayriultural I:ngineering, Vol, 19, p. 155, April, 1938 





1943 | THE WASTE OF GOOD LAND 


1 


are bold in our thinking, courageous in accepting new ideas, and 


work with instead of against our land, we shall find in conservation farmi 
an avenue to the greatest food production the world has ever knov 
only for the war, but for the peace that is to follow. 


We have been too wasteful too long in this country—indeed, 


of the world. We had so much good land in the beginning we thought 


supply was limitless and inexhaustible. And so we got into bad habi 


have about ruined a hundred million acres of once-good cropland 





Fic. 13.—Diversion ditch used for controlling runoff from heavy 
rchard. Yamhill County, Oregon. 


the United States. We have damaged still more. This year the heavy 
May and June rains severely eroded a lot of good land through the Corn 
belt. I studied the effects in Ohio, Indiana, Illinois, Missouri, Lowa, and 
Nebraska, and also in Kansas and Oklahoma. Tens of thousands of field 


Cis 
were sheet-washed and gullied. Corn was washed out on many of the 


steeper slopes and covered up at the foot of countless slopes, Water rush 


ing off unprotected fields, piled up fiendish tloods along scores of rivers and 


Human lives were lost, houses washed away, livestock drowned, 


and rich bottomlands covered wtih loose sand of relatively low productive 
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value. County road graders were put to work scraping off public highways 
deposits of rich topsoil washed down from neighboring highlands, and piling 
it up in great ridges along the roadsides. 

According to my own estimate, the spring rains of this year damaged 
croplands to the extent of not less than $500,000,000—inainly erosion dam- 
ages. When good topsoil is lost by erosion, you cannot get it back. It is 
a permanent loss. So, the whole cost cannot be readily computed ; it goes 
on into the future for indeterminable time. 

If we have foresight and good business judgment, we shall make up our 
minds that to get the most out of these soil-stored food reserves, this year 
and for all the years to come, land must be nurtured; not plundered and 
wasted. There is very little more virgin forest land to clear, and practically 
all our grasslands have been plowed. We must turn now to better farming 
on the remaining lands that are available. 

BLUEPRINTS FOR LAND SECURITY 

Through its nation-wide cooperative program of research and demon- 
stration, and its extensive work program in cooperation with soil conser- 
vation districts, the Soil Conservation Service has led in the development 
and application of new and improved measures for the control and preven- 
tion of erosion, for conservation of rainfall, for drainage, and for other 


measures of good land use. The Service is helping individual farmers and 


of 
fe 


groups of farmers to adopt these measures over the widest possible area 
and to solve other problems having to do with the maintenance of soil pro- 
ductivity and human welfare. 

The Soil Conservation Service is not a lending agency and makes no 
benefit payments of any kind. Essentially, it is a corps of trained, experi- 
enced land specialists organized to work with the farmer out on the ground. 

If there were some standardized simple remedy for the ills of the land 
that could be applied indiscriminately, the job of soil conservation would be 
comparatively easy. But there is about as much variety in erosion and the 
performance of water and wind as in the landscape of the country. Control 
methods that work wonders in the gully-torn cotton country of the Old 
South may do more harm than good on the dusty wheatiands of the Great 
Plains, and vice versa. Even on neighboring farms, land problems are 
almost never completely identical. And in those localities where much of 
the precipitation is in the form of snow, special measures are required for 
safeguarding farm and rangeland. For this reason, the soil and water con- 
servation program must be sufficiently flexible to meet these varying condi- 
tions and circumstances. 





1943 | METHODS BASED ON FARM ANALYSIS 181 


The specific land treatments used and recommended by the Soil Conser- 
vation Service may therefore vary from one valley to the next, from farm 
to farm, and even from field to field. Before any work is done, each farm 
or ranch is carefully analyzed, both as a piece of land and as a business 
enterprise. 

In making the physical analysis to determine productivity, needs, etc., 
field men of the Service carefully note, on the ground, the exact lay of the 


land, the quality of the soil, the degree of erosion damage, and the prevailing 








Fic. 14.—Three-year-old pines planted on steep poor slope near Spring Grove, 
Minnesota. This land formerly was cultivated but was too steep for successful crop 
production. This is wise land use through proper adjustment of plants to the physical 
environment. 
erosion hazards on every acre of every field, woodlot, and pasture. As 
accurately as possible, these conservation technicians determine which lands 
can be cultivated under good farm practices without excessive loss of soil 
and rainfall; which lands need the protection afforded by special crop ar- 
rangements, special tillage practices, or structural installations ; and which 
ones require a permanent cover of trees, grass, or other protective vegeta- 


tion. 


The next step in soil conservation is to work out with the farmer a farm 


blueprint for practicable operation, based on the ground information ac- 
quired. This the technician does, not indoors around a table, but out in 
the fields, pastures, woodlots, gullies, and abandoned and idle areas, working 


along with the farmer himself. 
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In some cases, this new arrangement may not entirely fit the farmer's 
pocketbook. It may call for more hay crops than he actually needs or can 
sell and not enough potatoes or corn; it may involve other changes that he 
cannot afford to make. If so, it is not a good arrangement in a practical 
sense, and it must be adjusted, if possible, to meet family needs and market 
opportunities. Purely from the conservation standpoint, however, the farm 
arrangement based on physical land analysis is ideal. The closer the farmer 
can approach it and still make a good living, the more stable and productive 


his land will be, and the surer his income, over the long run. 





15.—Grazing kudzu on land that was taken out of cultivation because of 

ss and susceptibility to erosion, and put into permanent pasture as a part of 
nservation farming program for this Virginia farm. 

Drawing up a satisfactory land-use and land-protection farm blueprint 

is only half the job—or less. The other half involves the actual application 

of the plan to the land. Fach parcel of land, even under the new use, gen- 


erally needs some special practice or treatment for adequate soil protection. 


Steep or unproductive croplands, for example, may be earmarked for a per- 


manent cover of grass or trees; farm forests may be planned where grass 1s 
paying out (Fig. 14) or is failing to hold the soil; gullied areas may be 
turned into grass-covered waterways, or farm sanctuaries for animals and 


irds, or valuable pastures of kudzu (Fig. 15). Croplands generally should 
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be farmed in rotation, usually on the level, and sometimes in strips. O1 
the more erodible slopes, terraces are frequently needed for added protec- 
tion. Pastures need to be limed, fertilized, cleared of weeds, and grazed 
with caution to improve the growth of grass. Woodlands need to be 
fenced to keep out livestock, protected from fire, and managed according to 
scientific principles of forestry. These are only a few of the dozens of 
erosion-control practices that may be called into use. 

The end product is a new arrangement of fields, pastures, meadows, 
and woods that safeguards the soil and fits the land as nature made it—and 

] 


as man upset it. This constitutes an adjustment in land use, most nearly 


meeting the requirements of the physical environment (Fig. 16). Together 














Fic. 16—A farm completely treated for conservation. Terracing, strip cropping, 
crop rotations on the contour basis, and cover crops, gully control, retirement of 
steeper land from cultivation to trees and kudzu are all practiced on this South Caro 


lina Piedmont farm to fit the needs and adaptabilities of the different kinds of land 


with the adapted conservation practices, it makes up the complete farm plan 
for soil and water conservation. Under such a plan, soil conservation is 
not just an incidental bit of the mechanics of farming; it becomes part and 
parcel of the whole business of making a living from the land, and is the 


only way by which we may have permanently productive land for a pet 


manent agriculture to support a permanent nation. 
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reat livestock range areas, soil conservation takes a somewhat 
Normally, less emphasis is 


ditferent form than in the farming regions. 
ced on basic shifts in land use; and stress is more along the line of pro- 
and improvement of grass through careful management of livestock 


Fundamentally, however, the conservation plan on a western 








management in the Cross-Timbers country near central part of 
installation of stock-water pond, the grass has been im- 


to 


ig and reseeding with little bluestem. 


anch is like that on an eastern farm. It is a combination of good land use, 
appropriate land management, and adequate soil defense, based on the inher- 


ent needs and adaptabilities, as well as the man-induced conditions, of every 


nele acre 
3 ati 


CLASSIFICATION AND MAPPING OF EROSION CONDITIONS 


one of the first general surveys of a large area of seriously 
land was made in Fairfield County, South Carolina.‘ In the 


urvey, 90,500 acres were classed and mapped as rough gul- 


of which had been cultivated and had once been considered 
The report also described and mapped an additional area of 
A. Crabb, R. T. Allen and W. C. Byers, Hugh 


of airfield County, S. C. Field Operations, 


h, G 


puri 





MAPPING OF EROSION 


46.656 acres as meadow, which also had been 
nally, as one of the most productive types of land 
thousand acres had become essentially useless for 
result of erosion—mainly gullying and sheet was! 
“rough gullied land,” and deposition of the products of 

‘ the “meadow,” or streambottom land. Various other soil 
affected in the county at the time of this survey, a third of 
Subsequent surveys in other localities revealed similar large-scale 
ishment or ruin of what once was productive land. But these sut 
no further than to show the location and approximate extent and 
the most conspicuous forms of erosion—chiefly gully erosion 

The first detailed erosion surveys ever made in the United 
completed in Kansas, Virginia, West Virginia, and Texas, ut 
tion of the section of soil erosion investigations, Bureau 
Soils. These were briefly described in the Geograph 
1928.° Then, with certain refinements, similar sury 
ous small areas, including the sites of most of the soil 
experiment stations set up with funds appropriated unde 
Amendment® to the Agricultural Appropriation Bill for 
These surveys for the most part showed the boundaries of the 1 

land within the areas covered, bringing out chiefiv: (1 
soil and subsoil losses from the uplands as the result of sheet washin 
ing, and blowing, and (2) depths of deposits of erosion debris 
slopes and valley lands. A few surveys showed, in addition to the 

; soil removed, some of the principal changes in vegetation 
the effects of erosion.’ 

These represented a marked advance over the rough indication 
sive erosion a few soil surveyors had previously, from time to time 
in their published reports. While the early references were he 
cational material for arousing a national consciousness of th 
of accelerated erosion in America, they were of no value as a | 
ning soil and water conservation operations. 


The soil surveys that were available when the newly created Soil 


sion Service began field operations early in 1934 proved entirely 


° Hugh H. Bennett: The Geographical Relation of Soil 
ductivity. Geogr. Rev., Vol. 18 Oct., 1928 

® Hearings on the Agricultural) Appropriation 
Sess., pp. 310-330; H. H. Bennett: National Program of Soil 
tion. Jour. dm. Soc. of cluronomy, Vol, 23. May, 1931 

7H. H. Bennett Relation of Erosion to Vegetative 
Vonthly, Vol. 35, 1932 
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for preparation of farm plans needed in executing the complete, and coordi- 
nated, type of soil and water conservation work adopted by the Service as 
the basis of its operations. Soil surveys were helpful mainly in identifying 
soil types. They failed to meet the requirements of the practical soil and 
water conservationist because they lacked detail ; did not show slope (except 
for a few which used the topographic base maps of the U. S. Geological 
Survey) ; failed to present any classification of erosion effects by types or 
groups that would suffice for conservation farm planning; gave little or no 
information as to degree of erosion; and generally showed nothing with 
respect to land use. 

A short time before the establishment of the Soil Erosion Service, Glenn 
Fuller of the Georgia Agricultural College and the author had completely 
revised previous methods of mapping the effects of soil erosion by setting 
up what amounted to a classification of land types. These classes were 
based on soil, slope, and degree and kind of erosion. The first work was 
done in the Piedmont section of Georgia starting on February 9, 1933,* and 
the surveys showed not only these physical factors but also the broader types 
of land use. 

Here was the first attempt, so far as known to the author, to classify 
and map erosion conditions in their relation to other physical character- 
istics of the land and to the agricultural capacity and needs of the land. It 
was also the first time erosion was mapped under a system which classified 


erosion and slopes by types. This information, which should have been 


available long before, immediately provided a far better understanding of 
soil erosion and the land. 

These first surveys proved extremely useful in planning for the appli- 
cation of complete soil conservation operations, both for erosion control and 
jor land-use adjustment. The Soil Erosion Service adopted this type of 
survey as a basic tool of its action program on the land. Its successor, the 
Soil Conservation Service, continued to use this survey, with occasional 
refinements, until a still more useful type of survey was developed through 
the experience of the Soil Conservation Service in its cooperative conserva- 
tion activities, by the addition of land use capability features. 

Finally, and for the first time, we are now producing a simple map which 
generally shows no more than eight land classes. These classes range from 
land of such favorable quality and condition as to require no special treat- 
ment for proper cultivation and adequate protection against erosion, through 
land that requires a variety of treatments for efficient and safe cultivation, 
to land that should never be cultivated under any circumstances. 

*W. A. Hartman and H. H. Wooten: Georgia Land Use Problems. Georgia 


Experiment Station Bul. 191. May, 1935, 
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This is no more than the barest outline of this new and comprehensive 
type of survey and land map—the land capabilities survey—which is receiv- 
ing widespread approval of farmers and soil and water conservationists 
throughout the coutnry.’ It is the kind of survey we need and are going to 
insist on having in soil conservation and land repair work. Geographers 
who are not yet acquainted with this type of mapping will find it genuinely 
interesting, Iam sure. Moreover, I am satisfied it will come to be regarded 
as a major contribution of the century to better land use, land planning, and 
land management. 

A preliminary conservation-needs survey recenily completed by the Soil 
Conservation Service by extending the results obtained from a limited num- 
ber of land use capability surveys to 127 basic land resource areas, indicates 
that of the approximately 398 million acres of cropland, including tempor- 
arily idle land (1940 Census), 40 million acres of the 1939 cropland should 
be retired to permanent grass or forest and that 358 million acres are physi- 
cally suitable for cultivation. 

With respect to potential plowable land in farms, the survey shows that 
there are 132 million acres of plowable grassland (such as plowable pasture, 
grassed areas in the plains, meadows, and certain wet lands) and 34 million 
acres of plowable woodland, slash, and scrub. This does not mean that the 
wise thing to do would be to plow up immediately all such grassland or ali 
of the arable woodland, since there is need for great quantities of beet, milk, 
butter, and wood, especially during this war-time period. Other considera- 
tions also enter into the matter of bringing about efficient adjustments in 
these various categories of land included in farms. 

Actually, from the standpoint of practicability and safety for the land 
itself, we have in the United States about 460 million acres that can be used 
tor cultivated crops, including grains and rotational grasses and legumes but 
not permanent pasture. 

With respect to conservation practices, determinations have been made 
of the areas needing one or more of the 59 principal practices emploved in 
the United States. These show, for example, that approximately 122 mil- 
lion acres need contour cultivation and 31 million acres need drainage ; 260 
million acres require crop rotations and 33 million acres seasonal cover 
crops ; 96 million acres would be benefited by terracing and 90 million acres 
by strip cropping. 

Mention should also be made here of the nation-wide reconnaissance of 


erosion carried out by the Soil Erosion Service in 1934 and 1935. Pre 


viously, a partial and very general survey of erosion conditions throughout 


®*R. D. Hockensmith and J. G. Steele: Classifying Land for Conservation Parn 
Farmers’ Bul. 1853, U. S. Dept. of Agriculture, 1943 





188 _ BENNETT—ADJUSTMENT OF AGRICULTURE [TO ENVIRONMENT | Dec,, 


the country was made by the author,'® but it lacked detail, both with respect 
to classification and distribution of erosion. 

Until the 1934-35 reconnaissance erosion survey was made,'' there was 
no source of information in existence showing in any adequate way the gen- 
eral extent and distribution of erosion throughout the United States. 


EXTRA-TOUGH DIFFICULTIES 


The availability of basic information and the existence of a thorough- 
going action program of soil and water conservation out on the land, how- 
ever, does not mean the road to comprehensive conservation treatment of 
America’s farm and range lands is an easy one to travel. On the contrary, 
there are sometimes difficulties that stand very obstructively in the way of 
conservation programs in some localities. Solutions to these problems need 
to be found. 

One difficulty, for example, has to do with the acute need now for largely 
increased attention of schools and colleges to soil and water conservation in 
land use. The answer to this may come about more or less automatically— 

fact, the process of correction appears to be under way now. But it is not 
proceeding nearly fast enough. For instance, the Soil Conservation Service 
it necessary to conduct training courses in the field of its activity 

(Fig. 18)—to teach a variety of things having to do not only with funda- 


mental erosion-control techniques, but with basic concepts relating to the 


Another type of obstacle, that tends to delay conservation programs in 
me regions, originated in early governmental action with respect to the use 


{ available supplies of irrigation water. Solutions fo problems of this 


ature may not be easy. Water rights, for example, legally assigned for use 


ite tracts of land as far back as 1860, often without very much spe- 
formation as to the consumptive needs of such areas for irrigation 

il] stand—unadjusted and essentially as attachments to the land. 
reover, these rights probably have become, in the minds of the owners, 
inalienable that they practically constitute an element of regional culture. 
That some revision of adjudicated water rights is needed in some states, 
with better enforcement of laws pertaining to the beneficial use of 
ms to be the opinion of many. However, it is entirely possible 

me water users now holding rights which provide them with water in 


f their needs, while neighboring lands could use all the excess water 


Hi. Bennett She National Program of Soil and Water Conservation. 
of Agqronom Vol, 23 May, 1931 


the Soil Conservation Service, 1935 
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od advantage, could not easily be convinced that their rights are « 


less importance than the needs of neighboring lands without adequate wa 
assumed, 


for irrigation. Any adjustments that may be made will, it is 
overlook the rights of any one. 

There is also the matter of “junior rights’? to water from stream 
“senior rights.” Operators havi 


ve those 


no onl 
y miiy 


a4 s 


normal flow has all been allotted as 
junior rights usually have to wait for abnormal flows, over and abe 














Fic. 18.—Women trained by Soil Conservation Service are being 


terrace lines. These women engineers are operating in the Chatta 
servation District of Georgia. 
\ and B have the following direct flow righ 


} 


'2 For example: 
A’s right was granted or adjudicated 


vuurt, State of Colorado. 
January 1, 1870, and permits him to divert 100 cubic feet of wate 
was granted a right to divert 100 second feet of water on January 1 

point of ditch, or point diversion 


there are 200 second-feet of water flowing in the streams, both A 
decrees lt, howevet 


diversion) is upstream from A's 


the whole amount of their respective rights or 


1e 


150 second-feet of water flowing in the stream, A may divert U 


1 0 
has a prior right to the water on account of the fact that A’s 
the Court in 1870, while B’s right ot 


consequence thereat it as “punter 


it or decree (100 second-feet), but Bo may divert only 


to B’s as it was granted by 
granted until 1880, and as a 


same principle applies to storage rights, and they are administer 


manner. 
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flows that supply the adjudicated rights of those who filed early for their 
irrigation needs. Thus, ina sense, both law and custom, by condoning high 
flows to satisfy these legally subordinate water rights on a given stream, 
could, conceivably, serve to develop habits tending to promote more acute 
flood conditions on such a stream. 

Out of these conflicting interests as between senior and junior water 
rights, and out of the conflict of interest between downstream owners of 
water rights and landowners on a watershed which is the source of the water 
supply, have developed needs for readjustments in some of the western areas 
that are quite likely to prove anything but easy of solution. 

And while habits, customs, cultures, and laws in some parts of the West 
may be in need of revision or readjustment, the situation in some parts of 
the eastern United States is also in need of some of the same kind of refine- 
ment in order to develop a better public conception of orderly use and sense 
of responsibility, legally or otherwise, in connection with the handling of 
runoff water. 

A great deal of damage has resulted from early Federal policies in con- 
nection with surveys and allotments of public lands. Without adequate 
knowledge with respect to the character of the land of the public domain, 
and with practically no knowledge of the potential hazards of erosion and 
water deficiencies, these early errors are not surprising. At any rate, the 
errors were made, great damage resulted, and not much remains to be done 
about them now except to undertake to repair the damages and correct any 
residuary maladjustments that may have survived. There is little value in 

yuursuing this matter further at this time, but it may be of some educational 

value to point to a few instances of objectionable developments arising out 
f our aa handling of public lands. 

The system of squares—sections of 640 acres each—used in surveying 


public lands, while very convenient from the engineering and mathematical 


standpoints, tended, nevertheless, to encourage the spread of the exceedingly 
bad practice of plowing in straight lines. Farmers plowed parallel to sec- 
tion lines as a matter of assumed convenience, and therefore necessarily 
directed their crop rows up-and-down slopes so extensively that a vast 
amount of sheet erosion and gullying has resulted. 

Allotting fixed acreages to settlers under the Homestead Act, regardless 
of climate or land capability, led not only to land abuses, but to discourage- 
ment and financial disaster to thousands of hopeful settlers. A 640-acre 
homestead, or a quarter-section, was ample land for a farm, and a successful 
farm, on rich black prairie soil in lowa; but that amount, or four times that 
much, was not enough even for a start with ranching or farming in numerous 
low rainfall localities throughout the West. 





COMPLEX LAND OWNERSHIP PROBLEMS 


Some of the residuary bad effects of early meth 


subdivision, and land administration (Fig. 19) are so difficult 


ount to tough practical obstructions to sound land use. Withis 
ratively small areas in some of the western states, small and 
privately-owned lands and railroad lands are sometimes sé 
associated with public lands of small and large tracts under eight 
more different patterns of ownership or agency administrations, 
extremely difficult, and sometimes impossible, to plan for needed 
physical readjustments. 

Table 1 presents a typical complex land ownership and administra 
situation for the Southwest. The area referred to consists of 691,200 ac 
near Gallup, New Mexico. Of this 185,120 acres consists of public 
42,080 is in national forests; 254,880 acres consists of Ind 
26,080 is under the administrative jurisdiction of the military 
The area of privately owned land amounts to 100,640 acres, 

40.320 acres of Railroad Lands. State lands—chiefly school 
prise +2,080 acres. 
TABLE 1 
ship or Administration of 691,200 Acres of Private 
Verico (a Fairly Representative Pattern of 
Vanagement and Administrati 


Ownership or Administration 


Privately owned ae 100.640 
Railroad owned 4,320 
Military Reservations a6 26,080 
School Lands 7 42.080 
National Forests ; 42.080 
Indian Lands ae 254,880 
Public Domain — 185,120 


691.200 


The intermingling, as shown in Figure 19, is such as to develo, 
exceedingly complex situation in some localities, which calls tor the | 
type of cooperation and coordination to carry on work that cannot be 
pressed within the boundaries of a single section of 640 acres 

Such a difficult situation would be presented by a long t 
arroyo, for example, which is enlarging in size with every rain 
cutting highways, railroads, farm lands, national forest lands, nations 
reservations, and so on. The arroyo may be several miles long and tt may 
affect lands of many sections and of such complex ownership that its contro 
easily can be—and often is according to the experience of the Sotl Conserva 


tion Service—so difficult of solution that those who could do the job 


‘ 


’ 
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SPECIMEN 
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diversity of land ownership and administration in New 
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stabilization effectively sometimes give up and turn to other work, a 
for the time being. In the meantime, the great chasm goes merrily 
its deadly sabotaging of valuable land whose products may be needed, < 
are so acutely needed now, by all the citizens of the nation. 

To whom shall we charge the development of this cumbersor 


ownership pattern, that so often works against the welfare of the average 


man, or the body politic? Is it the product of our legislators or our bi 
crats, or the people of the region? It has been done by legal arrangements, 
by legislative directives, etc. The railroads are in there, and private land 


owners, too; the States own great areas. As to who owns most—who are 
the exclusive or dominant users, from the practical standpoint—it will be 
necessary to look closely at the land itself. Mere area may not reveal the 


true situation ; for it isn’t all’good land by any means. Who owns the best 


of it? The answer to that question may be at least part answer, and some- 
times the whole answer, as to who owns, controls, or dominates the land of 
a sizable locality. What the owner, administrator, or key land man, does 
with the land, or to the land and the people, may be part of the answer, too. 

At any rate the situation is extra tough in its relation to any proposal 
for improving methods of land use. Merely the switching of ownership or 
control from public to private hands may not necessarily meet the situation. 

‘he wise thing under any such switch would depend to a very considerable 
degree on the kind of land and the facilities, experience, and inclination of 
the prospective owner or administrator—his capacity to make sound use of 
the land. The desirability of turning abused land—and there is plenty of 
it (Fig. 20)—to some State or Federal agency for bringing about needed 
corrective treatment would depend to a considerable degree, it would seem, 
on the ability of the agency, as shown by its record, to do such work 
promptly and efficiently. 

About the only favorable thing that can be said of this present ultra- 
complex land ownership and control situation in some parts of the South- 
west is that it has pretty well done away with any such old-fashioned six- 
shooter method of meeting difficult situations as was sometimes practiced, 
according to the tales we hear. It may be that now-a-days those who would 
take up a land situation for immediate personal solution would have trouble 
in finding out whom to shoot at, where that particular person is, and what 
overall effect the shooting would have toward solution of the particular land 
problem at hand. 

Practices of land division often have reduced ownership or control to 
parcels too small for the economic operation of any kind of ordinary farming 
or ranching enterprise. In some localities where, in the original surveys, 


the land was laid off in long rectangular blocks extending out from a lake 
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or a stream, subsequent subdivisions have carved the land into long slivers 
that make it essentially impossible to handle the properties as effective agri- 
cultural enterprises. 

Figure 21 shows such a pattern resulting from continuing subdivision of 
the original tracts. One subdivision—one farm—near Taos, New Mexico. 


it will be seen is 4,400 feet long and only 100 feet wide. 














of erosion following overgrazing of southwestern range, whicl 


ly grassed. Near Graham, Arizona. 
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SOIL CONSERVATION DISTRICTS MOVEMENT 


One of the best, and certainly the most promising, of the devices yet 
invented by man for dealing democratically and effectively with maladjust- 
as well as for carrying forward positive programs of 


ments in land use, 


desirable conservation, and for maintaining the work, is the soil conservation 


district. 

To give the briefest possible description of a district, I would say it is a 
legal subdivision of State Government; with legally-established boundaries ; 
brought into existence by the free vote of the farmers or ranchers concerned; 


yperated cooperatively by the farmers and ranchers, through their 


and 
lected officers, in behalf of soil and water conservation, better land use and 


moproved agriculture 
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The growth of soil conservation districts is truly an American phenome- 
non and serves as the clearest, most significant kind of evidence to show how 
deeply the soil conservation movement has taken root in the agricultural life 
of the United States during the past several years. 

Since 1937, soil conservation districts laws have been passed in 45 states, 
and latest figures show that a total of 919 districts have been organized under 
these laws. These 45 states comprise 99 per cent of the farm land of the 
United States. Districts now established (Aug. 15, 1943) cover approxi- 
mately 533 million acres of land and include 2,415,202 farms. 

In most of the states where such organizations are permitted by enabling 
laws, farmers organize the districts themselves whenever and wherever they 
feel that the local problems of soil erosion can be solved best by group action. 
The formation, as well as the governing and operation of the districts, is 
thoroughly democratic, from the first step of circulating a petition calling 
for a referendum, to the voting in the referendum, and to the election of dis- 
trict supervisors after the majority of the farmers have voted in favor of the 
project. Then, too, the farmers cooperate and pool ideas, tools, and labor 
in making and carrying out their farm plans. 

In operation, the districts are governed by a board of supervisors, a 
majority of whom are elected from among the citizens of the district. The 
farmers develop their own district program and draw up their own overall 
work plans. Because they have their own organization and work together, 
district farmers and ranchmen are in a better position to achieve desired 
results and to encourage maintenance of protective installations and prac- 

‘es. Not only can they get more work done through cooperative effort, 
vy are in a more advantageous position to ask for, receive, and effi- 
y use whatever needed assistance may be available from the local, State, 

and Federal Government and from other organizations and sources. 

With respect to rapidity of development, it is interesting to note that dur- 
ing these trying times of war, 61 new soil conservation districts, comprising 
32,963,000 acres, were established during the six months preceding June 15, 

year. And just recently, while four state legislatures were overwhelm- 
ingly defeating bills introduced to repeal the districts law, four more states 
passed district acts. 

Moreover, not one of the 919 districts has revoked its charter, but a 
hundred districts have increased their original sizes. In one instance—the 


’ 


urkey Creek District, of Southeastern Nebraska—has increased its size by 


J 
25 separate petitions of surrounding farmers to the Board of Supervisors. 


These activities in the United States show that fundamental readjust- 


ments between land use and land capability, on a far-reaching scale and in 





1943 | A SIX-POINT PROGRAM 197 


wide geographic variety, are not only technically possible, but economically 


but a 


practical, and socially essential. Yet what has been achieved so far is 


beginning on the job ahead—a job which must be undertaken vigorously and 
soon. 

Everyone is concerned in this; none can escape its implications. Pro- 
ductive soil is life, and productive soil is vanishing with each passing vear. 
The farmer, the banker, the legislator, and scientist; the teacher, the 
preacher, the welder, and clerk; all have a personal stake in the speed and 
thoroughness with which this nation, and every other nation, moves to the 
task. 

Generations yet unborn will curse or praise us, according to our actions 
with respect to this problem in the years immediately ahead. 

I propose for the next decade a six-point program of agricultural adjust- 
ment to physical environment to which I believe all informed men can read- 
ily subscribe: 

1. An accelerated program of soil and water conservation, through soil 
conservation districts, as determined by the condition and use-capabilities of 
the land itself. Such a program should be geared to complete within a 10- 
year period the application of all major, needed conservation measures on all 
the erodible lands of the country normally devoted to clean-tilled crops, 
grains, soybeans, flax, cowpeas, and rice; that is, on approximately 242 mil- 
lion acres’* (not including about 76 million acres of farm land normally 
devoted to thick-growing, soil-protecting crops, exclusive of pasture, such 
as grass, clover, and lespedeza). As a necessary support of this program, 
a detailed physical inventory of the nation’s land resources, showing their 
capabilities for use, should be completed at the earliest possible date. 

2. Drainage of about 30 million acres of good land to improve the pro- 
duction of that part now in cultivation, and to bring into cultivation that pa 
which is now too wet for tillage of any kind. Much of this land is in 
age districts and most of it has been cleared for cultivation. (This drainage 
work would help speed up a needed shift away from cultivation on an equiva 
lent or larger acreage of steep, erodible upland which should go out of culti- 
vation and into a permanent protective cover of trees, grass, or legumes. ) 

3. Rehabilitation, development, and better utilization of water resources 
on approximately 12 million acres, largely in sub-hunid regions 

4. A broadened educational program, throughout the school and uni 
versity system of the country and through all other appropriate avenues for 
the dissemination of information to acquaint children and adults alike with 
the importance, condition, and needs of their basic agricultural resources 


18 Approximately 75 per cent of land in clean tilled crops, 1940 Census 





198  BENNETT—ADJUSTMENT OF AGRICULTURE TO ENVIRONMENT | Dec,, 

5. Rapid initiation of scientific investigation into the relationship between 
soil health—with particular emphasis on security against erosion—and 
human health and nutrition. This approach to human betterment has been 
neglected to an amazing degree by scientists almost everywhere. 

6. Widespread development of needed water supplies and improvement 
of western range conditions through better grazing practices and livestock 
management. Under modern conservation practices for range lands, maxi- 
mum production on a sustained basis is possible. 

The vigorous prosecution of such a six-point program would increase 
food and fiber production in the United States by approximately 20 per cent. 
Stated another way, the carrving out of this program would add to our agri- 


cultural production plant a sixth farm for every five farms now in produc- 


tion, or an added production capacity equivalent to that of a million new 
farms—without any net increase in the cultivated area of the country. 
Further, it would provide the nucleus for a sound, post-war rural works 
program. And in addition to its tremendous wartime and post-war benefits 
in terms of production and permanently protected soil, such a program would 
have a timeless value for human welfare far beyond our present ability to 


realize or estimate. 





Maps and a Mapping Program for the 
United States 


F. J. MARSCHNER* 


INTRODUCTION 


Maps constitute one of the principal depositories of knowledge pertain- 
ing to conditions on the earth’s surface. Precision and extent of surveys, 
contents and functional adaptability of the maps to research and investiga- 


tion reveal, therefore, how well a country is prepared to deal with the 


lems created by the dynamic forces of progress and change. 
In an economic unit like the United States, with its great variations 
geographic conditions and irregular distribution of natural and human re- 


sources, localized facts of the situation must be known to permit an « 
progressive development and adjustment of the economic structure 
natural foundation and economic needs. Definite information is needed as 
to what our resources are, where they are, to what extent they are used, how 
they are used and can be used and with what results. Although the store of 
factual information along these lines is accumulating, we are far from ha 
uniform, reliable, and complete records. The reason back of these defi 

cies is that much of the pertinent information cannot be gathered by enumera- 
tion or obtained from sample questionnaires. Such information must be 
secured through systematic mapping and is comprehensible only when ex- 
pressed in the form of maps. This applies not only to industrial raw mate- 
nal, primary power, commercial development, transportation and communi- 
cation facilities, but is particularly true of physical characteristics of land 
when agriculture and the use of land are concerned. 

Surveying and mapping was started in the United States during Colomal 
days. The settlement of the land, and the establishment of political divisions 
were the first essential steps in organizing the country as a national unit 
Maps were needed in these processes as urgently as they are needed now 


Exploration and reconnaissance surveys, and the division surveys of the 


*Mr. Marschner is an experienced cartographer \ member of the stafl 
Bureau of Agricultural Economics, U. S, Dept. of Agriculture, his work for 
years has had geographic interest. The present paper is one ot two, dealing 
phases of the problem of maps and mapmaking in America, The second will 
in a later issue of these .nnals 

oy 
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land for settlement had to provide the scanty information and map material 
for the purpose. Although maps played their part in the formative period 
of our national life, they were entirely inadequate in number, scale, content, 
and precision to provide our administrators and pioneer settlers with the 
guiding information as to the location, quality and use possibilities of our 
natural resources. Many of our present land-use problems are the outcome. 

That maps are tools essential to an orderly progressive development of 
the country is by no means as fully understood as it should be. Any nation 
that is alive to the needs of public welfare and is confronted with the neces- 
sity of making progressive adjustments in the use of its human and natural 
resources, must be able to analyze the problems to find out what alternatives 
exist. To help us comprehend the situation and decide on proper action, 
maps are needed that present the facts in areal coordination, thus providing 
a scientific basis for the exercise of sound judgment to reach a valid con- 
clusion. 

In the United States, mapping has never caught up with the needs of 
the country, and we “as a nation have failed to realize the advantages that 
accrue from carefully made maps.”' Only about half of the country has 
been surveyed topographically, and of this a large proportion represents 
work done more than 40 years ago by methods now obsolete and on scales 
inadequate for present needs. Moreover, the demand for accurate maps 
containing specific information for a wide range of purposes is increasing. 
In times of such momentous changes in our social and economic structure 
and in human activities as we are passing through, map requirements are 


multiplied. Frequently these requirements are met through special surveys 


and the making of new maps. Experience has shown that the mapping 
program evolved a few years ago takes care neither of present requirements 
nor those of the future. The national mapping plan, as presented by the 
Board of Surveys and Maps,? is excellent, but it does not go far enough to 
cover the field. Asa national survey program it does not include the cadas- 
tral surveys, and as a comprehensive national mapping program it omits the 
cadastral and medium to small-scale maps. Geographers and land econo- 
mists who study local problems in relation to regional, national, and inter- 


conditions need maps which range from large-scale maps showing 


Sibert S. Carlson: Keconomic Geography—lIts Importance to America, Journ. 
of ranklin Inst., Voi. 223, March 1937, pp. 269-305 (p. 272). 
The National Mapping Plan. National Resources Board Report, Washington, 
1934, pp. 451-455; Mapping for National Planning, Am. Soc. of Civil Engi- 
New York, 1935, 57 p.; Topographic Mapping of the United States, Senate 
14, 74th Congress, Ist Session, 1937, 5 p.; Surveys and Mapping in the 
States, Senate Doc, N 54, 76th Congress, Ist Session, 1939, 4 p. 
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individual land ownership to small-scale maps which portray the country 
and even the world as a unit. Geographers and economists are not only 
concerned with the contents and scale of maps but likewise with the func- 
tional qualities of the structure on which the maps of medium and small-scale 
are drawn—in the mapping program as a whole. The major issues of a 


national mapping program form the subject of this study. 


CADASTRAL SURVEYS 


As a national survey plan, the proposals that have been advanced are 
inadequate for much of the United States. In the settled part of the coun- 
try, some of the most essential information, needed for the administration of 
rural lands or the initiation of any program of action in which land use is 
involved, is not and cannot be satisfactorily recorded on scales used for topo- 
graphic surveys. Land ownership and boundaries must be known when- 
ever a program of action is contemplated which is concerned with the adjust- 
ment of primary production, flood or erosion control, drainage, irrigation, 
water conservation, the acquisition of subsurface mineral rights or of rights- 
of-way for roads, railroads, power-, telephone-, or pipe lines; or with the 
acquisition of land for public use, such as forests, parks, wildlife sanctuaries, 
national monuments and public works. All these measures start with and 
affect the individual landowner. This is true also of administrative mea- 
sures and legal instruments affecting land ownership in the form of value 
appraisals, tax assessments and land titles. 

Cadastral surveys that systematically define boundaries of land owner- 
ship with a consistent degree of accuracy are lacking for most of the United 
States. In the public-domain states and in parts of other states, where the 
land has been divided into rectangular tracts, it is usually a comparatively 
simple task to construct a diagrammatic land ownership map which will 
supply such information in acceptable terms for some purposes. For the 
most part these lines were run in the shortest possible time with compass 
and chain in wild country ahead of settlement. Under those circumstances 
it would be illusory to expect that these division surveys conform in every 
respect to standards of accuracy consistent with present needs, or that they 
attain everywhere the regularity with which the system can be constructed 
on paper. Nevertheless, the rectangular land survey system has its advan 
tages in simplifying description in land titles, and it provides a continuous 
system of divisions without overlapping or leaving out interspersed gussets 
and gores, 

The situation is much more difficult in the areas of “indiscriminate” 
settlement in the older states. In these parts of the country, land tracts are 


? 
' 


irregular in shape, and the original survey returns used for securing title 
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to the land are mostly very indefinite. Notes on metes and bounds are 
vague or even omitted, and boundaries have not been properly monumented 
in the field. 

Cases are on record which indicate that the frontiersmen were sometimes 
not particularly scrupulous in staking their claims in the wilderness. Sher- 
man cites a case from the Virginia Military District in Ohio, in which the 
original warrant called for 450 acres, and as computed from the notes in the 
patent it comprises 458.5 acres, yet the parcels of land sold from this tract 
total 1,662.36 acres. Sherman considers the conditions in the Virginia 


Military District as bad but “by no means as bad as in eastern Kentucky 


and some adjacent mountain regions.”* Cases of this sort may be taken as 
bordering on extremes, but should not be regarded as representing isolated 
instances. In 1839 the Surveyor General of Georgia furnished the legis- 
lature of that state a report on the status of land grants in the “Head Right 
Counties,” which are located along the coast and extend inland between the 
Savannah and Oconee Rivers. “This report of the Surveyor General .. . 
shows that the twenty-four counties existing if 1796 contained actually 
8,717,960 acres of land, whereas the maps and records in the Surveyor 
General’s office show that in these counties there had been granted 29,097 866 
acres."* In one of these counties a proper land survey has been started 
only recently.’ 

Surveys of irregular tracts of land, made in bits and pieces by different 
men at different times on different scales with different degrees of accuracy, 
without proper monumentation in the field or coordination of record, cannot 
readily be fitted together to produce a coherent assembly of land ownership. 

3ut since land ownership must be known before land programs can be 
worked out or begun, it is frequently necessary to resort to makeshift pro- 
cedures, either by using what records are available and adjusting them arbi- 
trarily to obtain continuity or by securing them in the field through plotting 
on aerial photographs. As short-cut methods for emergency purposes, these 
procedures may provide the desired information with an uncertain margin 
of approximation and are justified on the ground of expediency. But, from 
their nature, they do not provide decisive evidence of boundary location, 
and consequently are inadequate bases for land titles and tax assessments. 


3C, E. Sherman: Original Ohio Land Subdivision, Vol. III of the Rept. of the 
Ohio Cooperative Topographic Survey, Columbus, Ohio, 1925, 233 p. (p. 32). 

4S. G. McLendon: History of the Public Domain of Georgia, Atlanta, Ga., 1924, 
200 p. (p. 57). 

5 Geodetic Survey of Glynn County, Georgia, Glynn County Planning Board, 
1940, 77 p. 
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There is one and only one remedy for this, and that is to connect all detached 
surveys with a general system of triangulation, and it will save the Government and 
the inhabitants generally a vast amount of money to establish this triangulation as 
quickly as possible.— 

Thus wrote Sir David Gill from Cape Town to the Rhodesian Govern- 
ment in 1897.° 

As is evident from the above quotation, horizontal control is not a 
requisite peculiar to American conditions. Most of the older countries 
experience similar difficulties and have reached or will reach the same 
conclusion. 

Land surveys are the first essential step in recording areal rights of land 
use and ownership, and they provide the land register for civil administra- 
tion. In ancient civilizations land divisions had to be recorded long before 
modern methods of surveying were developed. In Egypt, in which the first 
known application and recording of measures to agricultural land dates 
back more than 3,000 years, the land has been surveyed repeatedly. In the 
last survey, to secure satisfactory results, triangulation control was ap- 
plied.’ Great Britain was one of the first countries, if not the first, to 
extend the use of the triangulation control of the national survey to the 
whole country. It was first applied in the cadastral survey of Ireland in 
1825. Land taxes and rates in Ireland were inequitably framed. “As to 
these townlands, ploughlands, colps, greeves, bullibos, bullibellas, cartrons, 
tates, horsemen, beds; they are at this day manifestly unequal both in quan- 
tity and value, being made on grounds that are all obsolete and antiquated.”® 
To secure a foundation for proper land valuation a survey was needed. The 
initial controlled cadastral plans were prepared on the scale of 6 inches to 
the mile, but even this did not prove satisfactory so that later the scale 
1: 2500, and, for cities, even larger scales were adopted. Finally the scale 
1: 2500 emerged as the principal scale on which all the other maps of Britain 
are based.® Title security, proper land appraisals as well as ready site plans 
for development of transportation and communication systems, industrial 
expansion, and municipal improvements are some of the benefits derived 
from it. 

The most remarkable achievement, dependent on these detailed large- 
scale maps or plans, is the land utilization survey of Britain executed a few 


6 Arthur R. Hinks: Maps and Surveys, 3rd Edition, Cambridge 1933, 283 p. (p. 
211). 

7N. S. Lyons: The Cadastral Survey of Egypt, 1892-1907, Cairo, 1908, 421 p. 

8H. St. J. L. Winterbotham: The National Plans, Ordnance Survey Prof. 
Papers, New Series, No. 16, London 1934, 106 p. (p. 10). 

® Final Report of the Departmental Committee on the Ordnance Survey, Min- 
istry of Agriculture and Fisheries, London, 1938, 37 p. 
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years ago.*° Sponsored by the Geographic Association and the London 
School of Economics as a voluntary cooperative undertaking, this survey 
was carried out in the main by older school children under the supervision 
of their teachers, using the 6 inches to the mile maps as a working base. 
The task was completed within about 3 years. With the information over- 
printed on the one inch to the mile ordnance maps, Britain now has a com- 
plete set of clear and attractive maps showing in distinct colors the principal 
types of land use in relation to land relief, drainage, and cultural features. 
The value of these maps in the present emergency, as planning implements 
for agricultural production, for military measures, and later for reconstruc- 
tion, is beyond computation. 

In America, we have a long way to go to produce anything like the 
English National Plans in regard to uniform and systematic coverage. The 
larger engineering projects will find it necessary to tie-in their surveys of 
land ownership with the national triangulation system, but this produces 
only scattered areas identified by these projects. Legal and administrative 
difficulties seem, however, to provide the most convincing arguments for the 
inclusion of the cadastral surveys into the National Survey Control system. 
This was the case in England, where the unbalanced land taxes in Ireland 
made Ireland the proving ground to demonstrate the merits of the system to 
the rest of Great Britain. In the Western Hemisphere we have a similar 
case. Here it was not a state of the Union but the Hawaiian Islands, before 
they became United States territory, which called for disentanglement of 
their land ownership question, the aftermath of the change from a feudal 
regime to constitutional monarchy. 

The Hawaiians had no written language of their own and the manner in which 
the boundaries and names of lands were perpetuated was by word of mouth passed 
down from generation to generation by certain persons who were selected as the 
repositories of this information. Boundaries of the land sections constituting the do- 
mains of the chiefs were identified by geographical features, such as streams, mountain 
ridges, hills, capes, and other prominent points, and where no such features existed, 
by stone walls, large rocks, cairns of stone or other material and other artificial monu- 
ments. All these features were generally given names indicative of some physical 
characteristics or historical event connected therewith. 

The smaller parcels of land held by the common people were identified by the 
extent of their cultivation; wet land patches for the cultivation of the taro, the 
Hawaiian staff of life, were bordered by narrow banks and the areas under dry cul- 
tivation were marked by low and narrow ridges of hard-packed earth to delimit the 
occupation of the individuals. House lots, not always located in the cultivated fields, 
were enclosed by stone walls or wooden fences of cut saplings. In almost every in- 


19]. Dudley Stamp: The Land Utilization Survey of Britain, Scott. Geogr. 
Mag., Vo. 47, No. 3, 1931, pp. 144-150; C. F. Close: Land Utilization Maps of 
Great Britain, Geogr. Journ., Vol. 81, No. 6, 1933, pp. 541-543. 
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stance each land division down to the smallest units had a distinctive name of its 
own.12 

In the procedure incident to the change in land tenure from permissive 
use of land to ownership and the division of the crown lands into those be- 
longing to the king, the chiefs, and the public domain, one of the provisions 
included was that metes and bounds surveys, in addition to descriptions, 
should accompany the claims. Between 1846 and 1870, something like 
40,000 parcels were surveyed in this way, but without correlation. By 1870, 
it was impossible to determine the extent of crown and public lands. The 
Hawaiian Government Survey based on triangulation control provided the 
remedy. Now the Hawaiian Islands have one of the most efficient land 
administrations in the United States. 

Meanwhile, the need of permanent boundary marking in the field, and 
a more definite description of the boundaries in land titles based on accurate 
land surveys has become increasingly evident in the continental United 
States. 

In surveys in which extensive areas of the allside curved surface of the 
earth must be mapped as a continuum, the computation of the relative posi- 
tion expressed in latitude and longitude has its complications with which 
not all land surveyors are familiar. To overcome these difficulties the 
U. S. Coast and Geodetic Survey has devised state systems of plane coordi- 
nates which facilitate the use of the triangulation and traverse stations of 
the national horizontal control system as fiducial points of reference for 
detailed surveys. These systems represent comparatively narrow zones of 
the spheroidal figure of the earth, which can be projected into the plane 
without undue distortions. The maximum linear alterations due to the 
flattening-out process of the earth surface into the plane vary with the width 
of the zone, but as applied do not exceed a few inches per mile, an amount 
too small to be significant for most practical purposes. One zone may be 
sufficient to include one of the smaller eastern states having a predominant 
extent in one direction, or a number of zones may be required for the larger 
states. These zones are the areas to which the plane coordinate systems 
apply. The spherical coordinates of latitude and longitude of the triangula- 
tion and traverse stations have been converted for the purpose into plane 
x and y coordinates of these systems, thus fixing their position within these 
systems to serve as points of reference from which the position of other 
points in terms of x and y coordinates can be readily obtained by means of 
angular and linear measurements in the field. Once determined in this way, 
destroyed or disturbed boundary markers and monuments can be restored 


11... M. Whitehouse: Land Surveying in Hawaii. Geodetic Letter, U. S. Coast 
and Geod. Surv., Vol. 4, No. 1, 1937. pp. 59-63 (p. 59). 
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with precision to their original positions from the recorded coordinates, since 
every point established in the system provides a witness mark.’? 

Boundary location and land ownership, aside from the technical side of 
demarcation, surveying, and mapping, also have their legal aspects and im- 
plications. In our government structure, cadastral surveys, aside from the 
Public Domain, fall within the realm of state functions, and the use of plane 
coordinate systems for legal descriptions in land titles requires enabling 
acts by the states. So far, 7 states (Maryland, Massachusetts, North Caro- 
lina, New Jersey, New York, Pennsylvania and Texas) have legalized these 
systems, and a number of other states have introduced them in their legis- 
latures for approval. This is an important step in advancing the status of 
these systems toward general acceptance, but the mere fact of having attained 
legal recognition will not put them automatically into universal use. Occa- 
sional surveys to define a tract of land here and there are all that can be 
expected in the near future. 

To secure the maximum benefits from accurate land surveys, they must 
be prepared as coherent plans that represent the situation as a whole. In 
the larger cities, detailed maps are by now considered an indispensable part 
of the equipment for management, operation, and development purposes. In 
the rural areas this is far less in evidence, although similar maps, conceivably 
on a smaller scale, are just as much needed to promote efficient functioning 
of the rural branches of government. No doubt the cost of surveying has 
been one of the principal deterrents to a wider expansion of these plans. 
Now, however, with the use of aerial photographs and coordinate control, 
such plans can be constructed more rapidly at lower cost than was formerly 
the case. In fact, instances are known in which the benefits derived from 
these plans paid for them in short order. Notable discrepancies between 
total area and the land on the tax roll may be known but cannot be checked 
without maps containing individual holdings. A case in point may be cited: 
“In six Connecticut towns the use of such maps resulted in recovering 
1,237 residences, 12,534 garages and barns and 13,866 lots which were 
escaping taxation.’’** 

Land use, productive capacity of the land, land conservation, land tenure, 


12 Philip Kissam: A New Survey Era, Eng. News-Record, May 14, 1936, pp. 
97 98 
——_—————: A Solution for Land Transfer Difficulties, Sci. Monthly, July 
1938, pp. 44-47. 
Use of Coast and Geodetic Survey Data in the Survey of Farms and Other Prop- 
erty. Serwul No. 347, U. S. Coast and Geodetic Survey. Washington, D. C., 1940, 
12 p.; Horizontal Control Data, Special Publication No. 227, U. S. Coast and Geodetic 
Survey, Washington, D. C., 1941, 23 p. 
12 Air Photography for Mapping, Pennsylvania Planning, Aug. 1938, p. 13. 
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land value, taxation, etc., are all related factors beset with problems which 
penetrate the entire rural economic structure. All of them reach back to the 
land and cannot be solved without involving individual land ownership. 
Cadastral or land ownership plans are one of the first requisites for improve- 
ment of conditions in the country. But the deficiency of basic surveys does 
not start with the plans. There still remains a considerable amount of 
groundwork to be done to make the plane coordinate systems applicable for 
universal use. Many additional triangulation and traverse stations must be 
established to bring these control points within reach of local surveys. To 
expedite matters, secondary control surveys and cadastral surveys may come 
up for consideration as public works projects, and certainly they have out- 
standing merits as such. But whichever organization directs this work, for 
the proper integration of all survey data and an orderly systematic procedure 
to secure a consistent degree of accuracy as well as comparable treatment 
in scale and contents, the cadastral surveys should form a part of the national 
survey program carried out in close cooperation between state and national 
agencies. 

As state implements of administration, cadastral surveys and register 
need the support of state legislative acts which go beyond a formal approval 
of the plane coordinate survey systems. Provisions should also be made by 
the states for central survey agencies to provide for technical management 
and counsel in their operation. In addition, these state agencies should be 
charged with the maintenance of an archive where the muniments of private 
and public land ownership as well as of institutional divisions (drainage, 
irrigation, conservancy, etc., districts) are kept on file, and thus can act as 
centers of information where copies may be obtained or consulted by other 
government agencies or the public. When enabled to discharge their func- 
tions as legal instruments, administrative tools and maps for planning future 
development, the cadastral surveys are more than justified on the criteria of 
title security, economy and utility. 

SURVEY MAPS OF PHYSICAL AND CULTURAL FEATURES 

For years the topographic survey of the United States has been of real 
concern to those who must rely on the resulting maps to supply the evidence 
of the local physiographic setting, as well as to those who need the topo- 
graphic map as a working base to record the extent in occurrence of other 
geographic features. As records and as working implements, topographic 
maps are fundamental to sound national planning and are basic to the investi- 
gation and inventory of our national resources. 

Extensive engineering projects cannot be planned or executed without 
factual knowledge of the situation in the project area. If topographic maps 
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are not available, action must be delayed until the necessary foundation of 
pertinent facts is at hand. To secure these facts requires a survey of the 
area. This has been the case in the alluvial valley of the Mississippi and 
in many other places. 

Although topography occupies a preeminent position in the process of 
mapping the country, land relief is only one of the factors, and by no means 
everywhere the most significant factor of the natural environment influ- 
encing human activities. Climate, minerals, soils, water supply, natural 
vegetation, present land use, land use potentiality, etc., all are factors and 
features that contribute in various degrees to the totality of the environ- 
mental complex and, in the aggregate, shape the condition for human occu- 
pancy. Moreover, although the number of alternative rural land uses is to a 
considerable extent determined by physical factors, actual land use within the 
range of possible uses is quite often the result of economic and social con- 
ditions. Physical factors, as well as social and economic conditions, must be 
synthesized to establish their spatial relationship in the area. To obtain 
documentary evidence of the relative importance of these features in the local 
setting requires mapping them in their places of occurrence, classified ac- 
cording to significant characteristics. Most of these features can be mapped 
now in the field rather conveniently with the use of aerial photographs. For 
final presentation, however, the topographic map offers decided advantages 
as a base; it serves as a unifying background for comparison and study on 
which the relationship between land forms and other features can be traced. 

In an investigational process, having as its objective the clarification 
of the economic use potentiality of land, areal synthesis of the pertinent 
factors involved is, however, only one of the important steps for which the 
topographic map offers particular advantages. In an economic analysis of 
the local situation the qualitative aspect of the land must be determined and 
followed by the determination of the equally important quantitative occur- 
rence of the different land categories. Quality and quantity of the land 
determine the economic land resources of an area. The first must be identi- 
fied in the field, the second can be obtained only from cartometric measure- 
ments on the map. Topographic maps, derived from controlled surveys and 


Land relief is susceptible of definition through the employment of stand- 
ard measurements. For mapping purposes numerous points, marked on the 
ground either as triangulation or traverse stations or bench marks, are estab- 
lished and determined in position through precise measurements, and they 


serve in turn as fiducial points of reference from which the position of natural 


and cultura] features is determined and located on the map. Maps so con- 
structed represent, therefore, a record of coordinated measured facts. 
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Topographic maps are comparatively large-scale representations. The 
range in scale is usually from about 1 : 20,000 to 1: 200,000, though in excep- 
tional cases, for areas of scanty settlement and extensive use of the land, 
the scale may be smaller. Each sheet has its own plane of representation on 
which a relatively small part of the allside curved surface of the spheroidal 
or mathematical figure of the earth is represented. As a result, the differ- 
ence between the surface of origin and the one of representation is minimal, 
so much so that on the map the deformations in the geometric elements—dis- 
tance, angle and area—are usually too small to assume measurable propor- 
tions. For practical purposes, therefore, topographic maps may be con- 
sidered as being equidistant, conformal, and equal-area at the same time; a 
combination of properties that cannot be expanded over large areas. 

This unique combination of being able to include sufficient detail and to 
preserve almost completely the geometric elements congruously and true to 
scale, not only in the control frame but in the feature expression of the map 
as a whole, makes these maps reliable bases of cartometric measurements. 
Measurements taken on these maps, although not yielding absolute values, 
nevertheless can be taken within a narrow margin of approximation. Many 
distances and angles may be measured directly in nature but not so conve- 
niently as on the map. What is true of distance and angle does not apply to 
the area. No direct areal measures can be made in the field. The areas of 
tracts of land having straight-line boundaries may be computed readily from 
measured angles and distances, but this cannot be done for larger or irregular 
shaped areas. Direct areal measures can be obtained only from the maps, 
and maps resulting from controlled surveys enable us to obtain also con- 
trolled areal measures. As all features are represented in their true posi- 
tions with reference to latitude and longitude, the area of quadrilaterals, 
formed by the meridians and parallels and computed as geometric divisions 
of the mathematical figure of the earth independently of the map, provide 
a rigorous control for areal measures taken on these maps. Where the rec- 
tangular coordinate system is employed as an additional construction device, 
the squares of this system will serve the same purpose. In either case, scale 
variations resulting from the expansion or shrinkage of the paper on which 
the maps are printed can be taken into account. 

Areal measures are needed in the technical and economic field of in- 
vestigation. Computation of the volume content of a hill or sections of it 
includes areal measures, and so does the computation of the storage capacity 
of reservoir sites. To determine the run-off collected by rivers the drainage 
basin area must be known. These are technical problems with economic 
implications. In the economic analysis of land use we are dealing with the 
extent of soil types, areas of land classes, actual land use areas, size of polit 
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ical divisions and subdivisions, etc. All of these areal quantities are depen- 
dent on the map for determination. The degree of accuracy with which the 
individual areas should be determined may vary with the intensity of land 
use but in every case must be close enough to reality to be acceptable as a 
measured fact. A margin of error of 5 per cent, more or less, may be ade- 
quate when a rocky mountainous tract of 10 or 20 acres is involved. Greater 
accuracy must be obtained when it applies to more intensive land use and 
larger areas. For example, 5 per cent of Iowa takes in about 5 counties, 
and 5 per cent of the United States is more than New York, Pennsylvania, 
and Ohio combined. Areal mensuration can be carried out with considerable 
precision. For a quadrangle five minutes square, scale 1:62,500, the 
maximum error can be held down to + 0.2 per cent. The relative error of 
measurement will decrease with the increase in the size of the area when 
such control sections are used. 

In land use studies of counties, the total land area of the counties and 
their minor civil divisions provide a convenient check for the sum of the 
different land classes. But to serve the purpose they must be known to be of 
sufficient reliability. Different agencies produce and use figures for the same 
counties that at times may not differ very much and again may vary by 5, 10, 
15 or more square miles. Obviously, so long as this situation prevails we 
are in a quandary and will be so until controlled surveys are available that 
provide a reliable basis for measurements and are used for the purpose. 
Delaware furnishes an example of this kind. When the economic study of 
land utilization started in Delaware it was found that 5 different sets of 
figures for the land area of counties existed, and others of the state as a 
whole. To obtain measures that closely approached reality and were accept- 
able as a reliable control, the areas of minor civil divisions, counties and 
state had to be redetermined.** 

Topographic maps, as the principal representative of the controlled 
survey maps, are given prominence in this discussion for two reasons. First, 
areal measures are fundamental to an economic areal analysis and can be ob- 
tained with a definite degree of accuracy only from controlled survey maps. 
Second, this important function of the controlled survey maps—serving as a 
basis of measurements—is more often implied than actually mentioned in 
writings on the subject by technical men.” 

What has been said so far applies to some of the more important peace- 
time functions of the topographic maps in the development of the country. 
Army men, no doubt, would point out and place emphasis on the military 


14 F. J. Marschner and R. O. Bausman: Land and Water Areas of Delaware. 
Delaware Notes, Twelfth Series, 1939, University of Delaware, pp. 91-116. 
15 Only one of the documents cited in footnote No. 2 casually mentions it. 
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value of topographic maps as strategic implements in the planning and exe- 
cution of military action. They were among the first to fully recognize the 
value of such maps. As a consequence, in all the larger countries of Europe, 
with the exception of England, the national surveying and mapping agencies 
are part of the military organization. In England, the civil functions of the 
Ordnance Survey soon outweighed the military, and as a result, in 1870, the 
Survey was transferred to what is now the Ministry of Agriculture and 
Fisheries. 

Expounding the need of a topographic survey of the country is to discuss 
a subject worn threadbare from repetition. Although the fundamental 
nature of these maps to many of our national activities is evident, provisions 
for acceleration in mapping the country are still lacking. Progress is im- 
peded by the present dependency on state funds to which an equal amount 
is added by the Federal Government. As the financial ability of states to 
advance funds for the purpose is by no means directly proportionate to their 
size, the result is a concentration of surveyed areas in a few states. How 
this arrangement has worked out in practice is indicated by the distribution 
of surveyed areas. A few of the smaller but financially stronger and more 
alert states have the topographic survey completed or nearing completion, 
but all other states have only a scanty showing of a few quadrangle sheets. 
There is little hope of getting the survey of the country completed so long 
as this policy prevails. 

As a remedial measure, the Board of Surveys and Maps proposed about 
10 years ago to consider the survey of the country a national obligation. It 
was estimated that with funds assured and aerial photographs furnishing a 
good part of the raw material from which the maps—the planimetric frame 
as well as contours—can be constructed, the remaining part of the country 
could be surveyed and mapped on the standard scales within a period of 10 
years at a cost of about $118,000,000. 

So far as. the cost item is concerned, $118,000,000 distributed over a 
period of 10 years may have been an impressive figure in the national budget 
many years ago, but this is no longer true. The public benefits derived 
from these maps would make this an attractive investment. By comparison, 
an inkling may be had of what it costs to pay the piper of the “lazy fairies” 
when we read that at least $100,000,000 were lost to private investors in the 
unproductive New Jersey pine lands.'* Not only the loss of money and disil- 
lusionment to the purchasers of these lands but also the vexing administrative 
problems saddled on the communities because of these transactions are some 

16 Joseph Hauck and Alvin T. M. Lee: Land Subdivision in the New Jersey 
Pines, Bul. 701, New Jersey Agr. Exp. Sta., New Brunswick, New Jersey, 1942, 52 
P. (p. 3). 
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of the consequences. Many of these problems could have been avoided by 
following a land policy which took into consideration the economic use 
potentiality of the land itself. 

But the pine lands of New Jersey represent only a small fraction of one 
per cent of the total land area of the United States, and the problems en- 
countered there are more localized within the area. More serious problems 
stemming from land use remain to be solved in the South, in the Appalachian 
and Ozark Mountains, in the West, the Middle West, and North. These 
problems are more serious because they are more extensive and more conse- 
quential. They involve the economic well being of millions of Americans. 

To secure part of the fundamental information with regard to the situa- 
tion requires mapping. Denied standard maps to start with, the agencies 
working in the fields of the natural and social sciences—engineering is in- 
cluded to some extent—are by force compelled to construct their own base 
maps. These maps may not be especially accurate or complete, but they 
must serve as a stop-gap for the occasion. Time, effort, and cost in secur- 
ing documentary evidence of local conditions can be reduced, and the infor- 
mation can be obtained more efficiently and be presented more effectively 
with topographic maps at hand. Moreover, as the planimetric base of these 
improvised maps does not take care of more exacting needs, resurveys are 
inevitable. Inadequate provision for the proper survey of the country is 
therefore not a prudent retrenchment in public expenses. On the contrary, 
it turns out to be a costly economy. 


MEDIUM AND SMALL-SCALE MAPS 


Maps may be classified on the basis of a number of characteristics. We 
are first concerned with the over-all distinction of maps functionally de- 
signed to implement research and study in the geographic and economic 
fields of investigation. The scale governs the capacity of recording detail 
and consequently is one of the most significant characteristics. There are, 
of course, no sharp divisions among the scale groups. For convenience of 
designation, medium-sized maps may be considered as those ranging in scale 
from about 1: 200,000 to 1: 1,000,000 and small-scale maps as those having 
scale ratios of more than one to a million. 

Medium and small-scale maps constitute, in some respects, a distinct 
mapping field. Large-scale maps are in the main the results of measure- 
ments and observations taken in the field, while medium and small-scale 
maps usually are reduced compilations of judicious selections from existing 


source material which at times requires supplementary field work. Fixed 


standards in the use of projections, precision of presentation, base content, 
and symbols employed will accommodate most users of the large-scale topo- 
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graphic maps. But in the field of medium and small-scale maps, groups of 
map users have distinct needs requiring the use of more than a single type 
of map. Geographers and land economists form one of these groups. Other 
groups, aviators, for instance, will have fundamentally different require- 
ments, which include structural qualification as well as contents. But 
aviators, military men, and motorists, have their own maps, and the navi- 
gators have their charts. All of them have their maps and charts made to 
order. Geographers and economists, on the other hand, are dependent on 
a motley assortment of maps that in most cases are, neither in content nor 
in structure, functionally conceived to take care of their particular needs. 

In research on geographic, social, and economic subjects the criteria 
of the natural sciences necessarily have to be applied and synthesized in their 
place of occurrence in order to trace their relationship and to apprehend 
the relative importance of the individual factors in the natural environment. 
This is essential in local, regional, and national studies, and it cannot be 
done without the use of maps. Land relief, as the relatively most permanent 
element in the landscape, exerts not only directly and indirectly the most 
stable influence on land use and on social and economic activities, but has 
a multilateral relationship thet does not start with man’s appearance on 
the scene. Land relief influences the development of soil characteristics 
and modifies locally and regionally the latitudinal and continental regime of 
climate and, with it, of floral conditions. In the resulting biological complex, 
relief is one of the most important constituents. 

Medium and small-scale maps, with land forms and elevation clearly 
expressed, contain one of the most significant correlation factors for re- 
search men in geographic subjects when the map is used as a working base. 
The interrelationship of natural and cultural features, when mapped in its 
place of actual occurrence, is clearly perceptible and provides documentary 
evidence. 

A cursory inventory of the principal medium and small-scale maps of 
the United States will reveal the equipment in this field. 

Numerous medium-scale maps of states are in existence. Those pub- 
lished by the states are prepared mainly in the interest of the states, and in 
their treatment do not show uniformity in scale, contents or execution. Sets 
of state maps have also been prepared by the General Land Office and the 
U. S. Geological Survey. These are the older official compilations pub- 
lished on scales of 1: 760,320 and 1: 500,000 respectively. Most of these 
maps are prepared for general use. They are drawn on different projec- 
tions and individual projection planes and, even when on the same scale, 
cannot be assembled to produce a continuous representation wherever a 
regional base is desired. Moreover, land relief is usually ignored or has 
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received only an adumbrate rendering. Those of the state maps that con- 
tain land relief expressed in contours do not use the same contour intervals 
or systems of measures ; feet and meters, both are used. 

Later and recent additions to the group of medium-scale maps offer little 
more in functional adaptability than the old ones to the geographer and land 
economist. They have been conceived as maps serving a particular purpose. 
For example, the transportation maps on a scale of 1: 250,000 are published 
in sections as state maps, with land relief omitted. On the other hand, the 
aeronautical maps on a scale of 1: 500,000 show relief by means of widely 
spaced contours, 1,000-foot intervals and altitudinal tints. The aeronautical 
maps employ one plane of representation for the whole United States. Con- 
sequently, they can be combined to cover any desired area. These maps, 
however, are on the Lambert conformal conic projection and, therefore, do 
not preserve the area, and in their base contents are too general to serve 
investigational and research purposes. As an illustration, they do not even 
contain county boundaries. 

A systematic coverage of the United States with medium-scale maps on 
standard scales, containing physiographic and cultural features, is needed 
properly to implement subregional and regional research. Maps on two 
standard scales, 1: 250,000 and 1: 500,000, would go far to fill the want. 
Of these, the larger scale map could be in the form of quadrangles, each 
sheet having its own projection plane, but the sheets of the smaller scale map 
should be on one equal-area projection plane for the whole United States 
to preserve the area and permit regional composition. The source material 
for such generalized maps is largely available. Nearly three-fourths of the 
United States is covered by aerial photographs. Numerous local surveys 
and the topographic maps provide additional material. 

Maps of this kind possess a wide range in use possibilities. Workers in 
the geographic and economic field of investigation as well as the public would 
be benefited. In research they would be used as a working base, and would 
furnish the background on which other features can be presented. Land 
economists are in particular need of such maps. In regional research we are 
far more dependent on a statistical treatment and verbal description of land 
use than on a visual apprehension of the actual arrangement, composition 
and distribution of major land uses in the area. As yet, for much of the 
United States, the so-called “regional land use pattern” is only a convenient 
figure of speech. The map of the alluvial valley of the Mississippi, pre- 
pared by the Mississippi River Commission, scale 1: 250,000, 1934, is sug- 
gestive of what is needed. A prodigious number of detailed records of other 
features has also accumulated, and constantly receives additions from new 
surveys. In order to bring the vast and fast-accumulating store of related 
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and recorded facts into coordinate form within reach of the geographer, 
economist and citizen alike, it must be assembled and judiciously condensed 
into a systematically organized cartographic presentation. Not all the re- 
lated features can be superimposed on one copy at the same time, but, when 
shown separately on the same base, they permit direct comparison. 

That the lack of such maps is equally felt by the map-conscious citizen 
is attested by “A Plea For Real Maps,”?? made some time ago. According 
to the author, the United States compares unfavorably with most of the 
European countries and, so far as the one-millionth map is concerned, even 
with Paraguay, South America. Moreover, if our citizens are to compre- 
hend the internal development of the country and follow its growth, there 
must be a medium that will enable them to become acquainted with regional 
characteristics and problems. This requires real maps and not mere 
diagrams. 

When the available small-scale maps of the United States are considered, 
the situation is better, except when land relief is needed. We have the map 
of the United States published by the U. S. Geological Survey on the Albers 
equal-area projection, scale 1: 2,500,000, and its reduced reproductions. 
For a good many purposes, these maps provide suitable bases on which other 
features can be superimposed. They are inadequate, however, for coordi- 
nating physiographic with other areal conditions. 

It is evident from the preceding review that there is no dearth of maps. 
The lack is in maps that in structure, contents and definite expression come 
up to the more exacting needs of research and investigation. 

Maps usually are not thought of as constituting part of the cultural 
resources of a nation. When the Swiss author, Otti, wrote that “Good 
geographic maps of a country are always proof of its high culture,”** he 
could do so with pardonable pride in the high standards of the Swiss maps 
available for the whole of Switzerland. Switzerland, as an old democracy, 
has sensed, perhaps more than any other country, the value of the service 
which good maps can render in preparing the people for self-government. 
The depth of the underlying reason is easy to fathom. Ina country having 
in the strictest sense a government of, by and for the people, one of the 
requisites to successful government is that the people know their country, 
and know their position with regard to the rest of the world. Patriotism, 
usually defined as love of country and its institutions, is turned into realistic 

17 Henry Wallace Durham: A Plea for Real Maps, Eng. News-Record, June 6, 
1940, pp. 44-45. 

18 Hans Otti: Hauptfragen and Hauptmethoden der Kartenentwurfslehre unter 
besonderer Riicksichtnahme auf die Abbildung der Schweiz. Aarau, 11, YO p. and 
diags. (Introd.). 
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channels and follows one of da Vinci’s truisms, namely, that “it is impossible 
either to hate or love a thing without first acquiring knowledge of it.” In 
keeping with this precept, Switzerland has not spared the cost of having the 
country surveyed in detail with precision and of making excellent maps 
available to the people. 

Switzerland did not stop with topographic maps. Nearly 40 years ago 
it prepared a wall map of the country for its schools at the cost of about 
Fr. 140,000. Here again we may discern the high ideals that furnished the 
impulse. Conceived as an instructional medium to reveal the external 
aspects of the homeland, the map is executed with all the ingenuity and skill 
of expression that cartographic art can muster to produce a character image 
of dignified beauty within the rigid frame of scientific principles. The 
resulting map of Switzerland has captured much of the scenic beauty of the 
alpine landscape, and in combining utilitarian with esthetic values, not only 
functions in the classroom as a teaching aid but also as an attractive orna- 
ment that is as symbolic of the country as any emblem, coat of arms, es- 
cutcheon or insignia can be. As an extension of the program, properly to 
implement geographic instruction with the needed maps, an atlas of ad- 
vanced standards for that time was next prepared for high school and college 
use. These are only a few of the maps and geographic publications pre- 
pared and issued at government expense or with the financial support of 
public agencies in Switzerland, but they illustrate that maps make their con- 
tribution in developing an intelligent and responsible citizenship that takes 
a live interest in the problems and welfare of the country. 

School maps and school atlases fall, as a rule, within the class of small- 
scale maps. But the appraisal of how well we are equipped with maps for 
educational purposes in the United States is a matter left to the judgment 
of educators. 

The larger library maps and atlases fall also within the group of small- 
scale maps. Many of the more developed countries have their own atlases, 
which comprise collections of maps in which the homeland occupies a domi- 
nant position. In contents they are usually more or less restricted to politi- 
cal divisions, drainage, cities and towns, principal means of communications 
and physiographic features. Others feature separately physical conditions, 
commercial production areas, trade routes, etc. All of these maps are most 
useful in providing a ready reference for everyday questions and for follow- 
ing current events. 

An atlas, conceived to present in balanced form the many features of the 
national structure and its place in the world does not so far exist for the 


19 Maurice Baring: Thoughts on Art and Life by Leonardo da Vinct. Boston, 
1906, 201 p. (p. 5). 
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United States nor, to the knowledge of the writer, for any other country. 
Human issues as well as natural conditions should find fuller recognition 
than is customary in published atlases. Probably the nearest approach to 
such a goal is the Soviet World Atlas, Moscow, 1938. Besides, a national 
orientation of the contents is not sufficient to meet the needs of our time. 
What we need now is a work that embodies more fully what the Renais- 
sance cartographers had in mind when they called a map collection Theatrum 
orbis terrarum—the world as the stage of the human drama. When the 
present war is over, and the architects of the new world order can assemble 
to devise a better-organized community of nations, aside from population, 
natural resources and conditions, also racial, religious, historical, economical 
and related questions will have to be considered, for they have international 
implications. No doubt, voluminous compilations of map material will be 
at hand to visualize these conditions, so far as known, and influence the delib- 
erations and decisions of the peace conference. But, as the final acceptance 
of these decisions rests with the people, it is not enough to reserve the avail- 
able information to the international conference table, for, as an anonymous 
writer has well said, “Knowledge is without influence until it is given to the 
public ; it is without power until the people accept it.” 

Our accumulated knowledge of conditions on the earth is at best frag- 
mentary. Information for much of the land surface is available only in 
general terms while more specific records are evenly distributed neither in 
amounts nor value. The world’s mineral resources are by no means ade- 
quately explored, nor is a great deal known of the productive capacity and 
extent of land suitable for agriculture in the less developed countries. These 
are only two examples of incomplete information. Much progress in col- 
lecting facts has been made in recent years, and this progress probably will 
be accelerated by a wider recognition of their essential nature and the appli- 
cation of advanced methods and techniques. But to bring together and 
properly organize such a vast body of fundamental facts into a condensed, 
coordinated form for mental assimilation and to keep it currently evident 
is a task that would seem to require something of a permanent international 
cooperative organization. 

In the accelerated tempo of progress and change in our time we will find 
it increasingly necessary to rely on the power of maps to present vividly 
many of the underlying facts of national and international issues. ‘The net 
of knowledge relationships is now worldwide, and the individual facts in any 
field have become available in numbers that are overwhelming unless pic- 
torialized. Many kinds of statistics have meaning only as they are given 
spatial relationship.”?° 


20 Isaiah Bowman: Geography in Relation to Social Sciences. New York, 1934. 
382 p. ill. and maps (p. 46). 
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Classified numerical facts are fundamental to register our growth, point 
out our weaknesses and strengths in the links of internal and international 
relationship and indicate the strains and stresses in our social-economic 
structure. They are essential to the formulation of sound policies and pro- 
grams of action. In fact, we are living in an era in which we are largely 
governed by the directive force of figures. As Lord Kennet has said, “De- 
cisions made without adequate statistical study on questions of the magni- 
tude and complexity with which modern governments have to deal, are not 
in the least likely to be even approximately correct, and the resulting policies 
and measures would be little better than the medicine-man’s sympathetic 
magic carried out by incantation.’’? 

Statistics of domestic and foreign origin pertaining to population, occu- 
pation and employment of labor, agriculture and industry, commerce and 
trade, use of land, etc., are voluminous, though not equally complete or of 
the same reliability for all countries. They provide part of the working 
materials for the specialists in these fields. For public apprehension and 
consumption, however, these pages of figures are too ponderous and dry to 
excite interest, too abstract to reveal their inherent value. To put life into 
these inert masses of figures, to bring out their hidden meaning and expose 
the comparative significance of factors in area, either individually or fused 
in index combinations to admit valid comparison, they must be visualized 
with the area from which they came. This can only be done graphically 
through symbolized representation. In this respect, the comprehension of 
statistically expressed phenomena having areal relationship requires graphic 
visualization as much as do the tangible features of the earth’s surface itself. 

For the organization and guidance of human affairs and action, maps 
have become indispensable instruments in modern society and civilization. 
They function as visual images of terrestrial conditions, as a basis of mea- 
surements, and share honors with the printed word in the diffusion of 
recorded knowledge. To use maps effectively in such a vast field of appli- 
cation and with such diverse functions, we must be acquainted with their 
characteristics and know something of their capacity and limitations of rep- 
resenting measurable facts. The scale, structural property, contents, pre- 
cision and clarity of expression provide the criteria of the usefulness of 
maps ; determine the fitness of those needed for special purposes. That the 
scale and contents of maps must be in harmony with the purpose for which 
they were made is sufficiently clear to require no further discussion. This 
cannot be said in regard to the structural qualifications of the frame on 
which the maps are drawn, for that controls their effectiveness in the dis- 


21 The Consumption of Statistics. Nature, No. 3499, Vol. 138, Nov. 21, 1936, 
p. 876. 
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charge of their functions. The structural property of the maps on smaller 
scales, therefore, is a fundamental issue between the professional map users 
and the map makers. 

Map users and map makers usually may be thought of as constituting 
distinct groups of individuals. But no such sharp line of separation can be 
drawn between the map makers and professional investigators and research 
men. As soon as a geographer or economist starts delving into the com- 
plexities of an actual problem we find him both consulting and making maps. 
The recording of evidence collected in the field, the application of statistical 
data and the exposition of the results obtained through synthesis and analy- 
sis are processes for which maps are needed at the start and from which new 
ones will result. Available maps will be used whenever possible, but 
whether or not they are suited for the purpose frequently depends on the 
projection. 

Inasmuch as the property of the projection imparts functional qualities 
to the map, which may either add to or detract from its use value for special 
purposes, the selection of the projection is a matter of consequence. The 
question has a direct bearing on land economics as it has on other fields of 
investigation, and as research is, to a considerable extent, dependent on the 
available map material, the choice of the projection concerns the map user 
and map maker alike. That the principles involved are not always accorded 
proper recognition by the map maker is amply demonstrated by the maps 
we have. As yet the choice of a projection is frequently little more than an 
expression of individual preference without any particular orientation as to 
functional adaptability. That an indiscriminate use of projection cannot 
produce results satisfactory to the professional map user is evident from the 
action taken by the meteorologists. An international committee on map 
projections appointed by that body is studying the question and making 
recommendations.?? 

The value appraisal of projection properties is an international topic of 
long standing that has been discussed at times with animation. To clarify 
the points at issue they must be reexamined in the light of present condi- 
tions, which will be the subject matter of another paper. 


Washington, D. C. 
July, 1943. 
22W. R. Gregg and I. R. Tannehill: International Standard Projections for 
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Burton W. Apxkinson (Introduced by M. F. Burrill). 
Some Research Problems on Geographical Names. 


Proper handling of enormous numbers of geographical names in limited 
periods of time and in a manner at once practical and basically sound has 
necessitated the reduction of processes to routine and the specialization of 
tasks. Cases submitted to the United States Board on Geographical Names 
are grouped by regions, so research for one case usually bears on several 
others, thus a minimum of effort is needed to turn out a large number of 
cases. The routine of research on a case is: assignment of priority, com- 
pilation of a bibliography, division of problem into various phases which are 
submitted to the respective specialists for determination of local usage, map 
usage, history, meaning and origin of names, and compilation of a case brief 
for review and decision. 

A few types of geographical name problems which must be considered 
in planning a research program follow: 

1. A place or feature known by several names because of post office or 
railroad station names which differ from the names of communities served 
by them ; different explorers or pioneer parties entering a region giving the 
same feature variant names; or parties entering a region by different routes 
giving opposite sides of a feature different names. 

2. A place or feature confused with others which have the same proper 
name. 

3. A large feature known by several names because of the indefinite 
application to sections of this feature of names which become used as names 
for the whole. 

4. A place or feature being known by different names through misunder- 
standing the origin or meaning of the original name. 

5. A feature or place having different names caused by misunderstand- 
ing the pronunciation. 

6. A feature known by several names due to variant transcriptions of an 
Indian name inté Roman letters. 

7. International features rendered in different languages on the two sides 
of boundaries. 
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8. Redundant forms created by the practice of including foreign generics 
in proper names. 

9. A feature known by both native and introduced names in a region 
ruled by a foreign power. 

10. Places and features known by several names in regions inhabited by 
successive language groups. 

11. A place or feature known by variant names in a country which adopts 
a policy of eliminating non-native names. 

12. A place or feature, the name of which is spelled differently in coun- 
tries attempting to spell foreign names phonetically. 

Although this diversity complicates the task of reducing research on geo- 
graphical names to routine procedure, preliminary analysis of each name 
problem and the grouping of problems according to regions and types, en- 
ables the research division of the Board to handle large numbers of cases in 
a rapid yet basically sound manner. 


CaRLETON P. BARNES. 

Post-War Land Settlement Problems in the United States. 

Will there be a post-war land settlement problem? The evidence sug- 
gests that there will. The magnitude of the problem, however, will depend 
on (a) whether we are able to maintain full employment after the war and 
(b) whether, in the event of unemployment, we use agriculture as the dump- 
ing ground for the unemployed. 

Even though we should have full employment we are virtually certain 
to have land settlement problems. Among the reasons for this are these: 

(1) Many returned service men and some industrial workers will return 

to or take up farming after the war. 

(2) Organized land-selling or colonization activities designed to reach 

returned service men may be expected. 
(3) Hundreds of thousands of farm families now occupy land that is too 
poor or is in too small operating units to provide a decent living. 
Many of them will and should seek new opportunities on the land. 
In some sections soil erosion will force farm families to migrate. 

(4) Assuming full employment and adequate popular diets, we may 
need all our good farm land, including some that is not now culti- 
vated, to supply domestic needs and essential exports. 

The problem of post-war land settlement is to avoid the mistakes that 
cause individuals to waste savings and labor and place burdens on the 
public. 

From studies of past land settlement we know how to avoid such mis- 
takes. Whether the things that could be done will be done, depends on 
public determination to see them done. 
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Some of the devices available for guiding beneficial settlement are: 

(1) Credit for settlers at reasonable terms to be used only in purchase 
of good land in units of adequate size. 

(2) Public purchase of land and resale to settlers with or without 
development. 

(3) Public assistance in the reclamation of land through drainage, clear- 
ing, or irrigation. 

(4) Real estate license laws to prevent misrepresentation in land sales 
and provide lower limits to the size of tracts that can be sold for 
farming purposes. . 

(5) Rural zoning ordinances to prevent settlement of submarginal lands. 

(6) Organization to bring all prospective settlers in contact with local 
agricultural officials for information before they buy land. 

It appears unlikely that measures requiring State and local legislation 

will be carried out widely in the early post-war period. 

Attitudes toward public purchase of land for settlers indicate little hope 
through this method. 

Reclamation will be popular. The problem here will be to avoid devel- 
oping poor land in response to local political pressure. 

The provision of conditional credit for settlers through public or quasi- 
public credit agencies has some prospect of being acceptable. There is 
danger, however, that many settlers might not be reached with it. 

Perhaps greatest reliance will have to be placed on organization and 
publicity to bring settlers in touch with unbiased local information before 
making commitments. 


MereDITH F. BurgILt. 
The Reorganization of the United States Board on Geographical Names. 


Reorganization of the Board on Geographical Names early this year 
brought its first staff of professional geographers, linguists, historians and 
adequate supporting personnel and made possible operations on a scale com- 
mensurate with needs. 

The original Board was established in 1890 to bring about uniform 
usage of geographic nomenclature and orthography in the Government. 
It is to be commended for the clarity of its perception of basic problems 
and the foresight evidenced by principles which it laid down. The executive 
committee through the years deserves equal commendation. In 1906, to 
clarify jurisdiction, the Board was specifically charged with “the duty of 
determining, changing, and fixing place names within the United States and 
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insular possessions,” and it was directed “that all names hereafter suggested 
for any place by any officer or employee of the Government shall be referred 
to said Board for its consideration, and approved before publication.” 

The Board’s “First Report on Foreign Names” in 1932 covered foreign 
name problems and policy, with specific references to Russian, Greek, Turk- 
ish and Japanese, and decisions on some 3000 foreign names. Thereafter, 
little was done on foreign names. 

In 1934, the Geographic Board was transferred to the Interior Depart- 
ment, where it became the United States Board on Geographical Names. 
As before, the staff was inadequate to handle thoroughly and rapidly the 
cases that should have come before it. 

Illness of the Board’s Secretary in the last few years, practically reducing 
the staff to one clerk, precluded anticipating the pressing problems of geo- 
graphic names raised by war mapping and intelligence work. Neither were 
there ready the voluminous place name indexes necessary for rapid identi- 
fication of millions of inhabited places and natural features whose locations 
and proper designations are frequently needed at a moment’s notice by the 
war agencies. The task of making ready these geographic tools of war is not 
unlike that faced by the airplane industry in that the goal would have been 
considered fantastic before the war. 

At the instance of the war agencies, in February, 1943, the Secretary 
of the Interior Harold L. Ickes approved the reorganization of the Board 
and appointed a professional geographer as its Director. The geographic 
work is divided between regional geographers who work out the larger 
problems of geographic nomenclature, and case research geographers who 
take the regional material, and detailed material of local application, and 
prepare the briefs upon which decisions are based. This organization per- 
mits both thoroughness and volume. 

In addition to decisions on specific names, hundreds of thousands of 
names are being transcribed into Roman characters from the characters of 
Japanese and Chinese by the Board and by other agencies using approved 
procedures. The Board is producing gazetteers for military maps covering 
areas of operations, to facilitate identifying on maps the places referred to 
in communications and is building the master alphabetical file of varying 
forms, spellings, and locations of names of places and features which is 
indispensable for handling large numbers of inquiries. 

The Board also expects to render more domestic place name decisions 
this year than in the entire period 1890-1943. The first cumulative report 
since 1932, containing all decisions of the Board, is nearly ready for pub- 
lication. 
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Howarp L. Coox (Introduced by C. P. Barnes). 

Land Treatment for Flood Abatement. 

Public interest in flood control has been greatly stimulated by recent 
floods, and it is probable that after the war the Congress will be urged to 
authorize a nation-wide flood control program on a scale even grander than 
the one initiated by the Flood Control Act of 1936. With enormous public 
expenditures in prospect, thoughtful consideration should be given to the 
kind of flood control program needed and to its articulation with other public 
works programs. Examples of the problems are: The coordination of flood 
control works and water power schemes, the inter-relations of flood control 
irrigation plans, and the part that measures applied to the land shall play 
in a comprehensive flood control program. The latter is perhaps the most 
controversial of all and, until the potentialities and limitations of land treat- 
ment for flood abatement are clearly understood by those who make and 
those who influence public policy, it is certain that the matter will remain 
in controversy. This paper aims to help create a better understanding of 
what land treatment can and cannot do to reduce flood damages. 

By improving vegetal cover and by securing the adoption of conservative 
farming practices the surface run-off produced by ordinary storms can be 
considerably reduced. Such measures cause more water to enter the soil 
and, if the soil storage is adequate, this additional infiltrate is detained 
through the flood period. But in areas where a thin mantle of soil overlies 
impervious material, much of the infiltrated water may be returned to the 
channel system so quickly that it contributes to out-of-bank flows in the 
larger streams. On thin-soiled areas, therefore, treatments that reduce 
surface run-off do not necessarily decrease total flood run-off by the same 
amount; nevertheless, land treatment can reduce flood run-off from such 
areas by augmenting the storage capacity of the soil through increasing 

vapo-transpiration in the intervals between storms and, to some extent, 
through adding to the mass of material in which water may be stored by 
accelerating the production of humus. 

On deep-soiled areas treatment of the land may, in some instances, 
reduce the volume of small floods by as much as one-half, and reductions of 
3O per cent may often be attained. The volume of major floods can ordi- 
narily be reduced by only 5 to 10 per cent, but since a major portion of agri- 


cultura] damage is done by small and medium-sized floods, the treatment of 


deep-soiled areas will usually reduce total flood damages by 20 to 50 per cent. 
On thin-soiled areas subsurface flood run-off may constitute a large 
proportion of the total flood, and this minimizes the effectiveness of land 


treatment for flood control purposes. Such treatment may, nevertheless, 
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reduce many summer flash floods by amounts comparable to those attainable 
on deep-soiled areas; for, in the growing season, floods may be caused by 
intense rains that do not exhaust the available storage capacity of the soil. 


Otis W. FREEMAN AND HALtock F., RaAvp. 
Industrial Trends in the Pacific Northwest. 


The impact of the war upon the development of industry in the Pacific 
Northwest can be noted already. Present trends suggest some of the per- 
manent changes which may result in that part of the nation, in spite of certain 
disadvantages such as distance from consuming markets, shortages of essen- 
tial raw material, and lack of skilled laborers. The broadening of the north- 
western industrial base is especially apparent in the fields of lumbering and 
mining and the processing of goods associated with them. In ore produc- 
tion, it involves both heavy and light minerals, and the increasing use of 
hydroelectric power in the manufacturing processes. New urban centers, 
revised financial practices, and new transportation routes are parts of the 
changing industrial picture in the Pacific Northwest. 


Wits T. GEHRKE (Introduced by Peveril Meigs III). 
The Wind Flow Diagram: A Device for Gaining a Unified Picture of the 
Winds at a Locality. 

The wind flow diagram is an isopleth diagram drawn over a table which 
shows the percentage frequency of winds from each direction and for each 
month at a locality. After isolines have been drawn at an interval of five 
per cent, the diagram is shaded according to a scale of density. 

The base on which the diagram is drawn has the twelve months entered 
on the vertical axis, and the eight wind directions on the horizontal axis. 
North winds are repeated on the right to bridge the gap which would other- 
wise exist between north winds on the extreme left and northwest winds on 
the extreme right. There is a separate column for calms to the right of the 
diagram. The space between wind directions is wider than that between 
months. The resulting horizontal exaggeration makes it easier to distin- 
guish the change in prevailing direction from month to month. 

In the conventional wind rose twelve separate monthly diagrams are 
needed to show the winds of a locality. In the wind flow diagram the same 
winds are shown ina single diagram. The most important winds are shown 
by the densest shading. The change in frequency of a wind direction from 
month to month may be seen by reading the diagram vertically. The flow 
of prevailing wind from one direction to another is shown by the flow of 


isolines and of dense shading from one column to the next. The relative 
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frequency of wind directions for a single month may be seen by comparing 

densities horizontally. Winds at different stations or at different levels at 

the same station may be compared by placing one diagram beneath the other. 
The wind flow diagram greatly simplifies both the study of winds of a 

locality and the presentation of wind frequencies in illustrations, because it 

shows the winds for all months on a single, unified diagram. 

RicHARD Epes Harrison (Introduced by George B. Cressey). 


A New Method for Constructing Map Grids. 

The nomograph is a device whose use in cartography for the delineation 
and measurement of great circles has been described. It is known that it 
applies to all projections on a cylinder, a cone or a plane. For a particular 
projection it consists essentially of a complete family of the great circles of 
that projection. 

The potentialities of nomographs, however, for actual map projection 
construction seem to have been entirely unrealized. Yet they permit con- 
struction of any oblique variant of any projection in the above mentioned 
groups. This includes some of the most important and useful projections 
extant, such as the azimuthal equidistant, gnomonic, orthographic, stereo- 
graphic, any simple conic projection, Alber’s, Mercator, Gall’s or Miller’s 
cylindrical. The construction is accomplished with surprising speed and 
accuracy, and without any mathematical computation whatsoever. 

For the cylindrical group, construction is accomplished by lateral trans- 
lation along the equator; for the conic, by rotation about the Pole; for the 
plane or azimuthal projections, by rotation about the center. The last 
method will be described, using the orthographic for an example. An over- 
lapping sheet of tracing paper placed over the nomograph is tacked down to 
the board, and a pin is thrust through it and the center of the nomograph, 
leaving the latter free to rotate under the paper. The first step is to estab- 
lish the equator of the oblique projection which is centered at x degrees 
of latitude. The nomograph is rotated so that its central great circle (polar 
axis) is horizontal; count off x degrees vertically below the center. The 
great circle or meridian which passes through this point is the new equator 
and is traced. Count off 90-x degrees above the center to establish the 
North Pole. Along the new equator step off the crossings of meridians at 
the desired interval. These are taken directly from the parallels on the 
nomograph. At this stage two points on each of the desired meridians have 
been established, the North Pole and the equatorial intersection. The 
meridians are then found by rotating the device until a great circle either 
passes through both points or they occupy the same relative position between 


two adjacent great circles. The crossings of the parallels are noted on each 
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meridian, and when the meridians are all drawn, they are later connected 
with a smooth curve which thus completes the grid. An important feature of 
the method is that in all cases the correct angle of intersection of both merid- 
jans and parallels is given. This largely removes the guesswork involved 
in connecting a series of points with a curve. 

This paper was published in the October, 1943, issue of the Geograph- 
ical Review under the title, “The Nomograph as an Instrument in Map 


Making.” 


PresTON E. JAMES. 

Research Planning in the Latin American Field for the Post-War Period. 

The Joint Committee on Latin American Studies has been preparing an 
outline of suggested research fields and topics leading to a better under- 
standing of contemporary culture patterns in Latin America. This plan is 
to be published in the second issue of “Notes on Latin American Studies.” 
The general fields and specific topics listed are not intended to cover the 
problems in this broad field completely, but only to suggest the kinds of 
coordinated research which might be undertaken by workers in the several 
related disciplines of the social sciences. In the past too many workers new 
to the Latin American field have undertaken the compilation of elementary 
data similar to compilations already in existence. It is highly desirable 
to suggest more productive utilization of research efforts. It is also essen- 
tial that the studies undertaken by people in one discipline should be so 
organized and so presented that they can be used by people in other disci- 
plines. This requires more attention to the careful formulation of questions 
or problems. No longer can the various disciplines dealing with man go 
their separate ways, developing their separate jargons, and making studies 
which are claimed as definitive. The plan presented by the Joint Com- 
mittee is a first step in the direction of coordinated research planning in a 
regional field. 


Ciype F. Koun (Introduced by Derwent S. Whittlesey). 
Some Effects of World War II on Population Trends in the United 
States. 

A comparison of population trends in the United States from 1930 to 
1940 with those from 1920 to 1930 brings to light six types of population 
change. Type 1 includes counties which gained population from 1920 to 
1930 and then declined in numbers from 1930 to 1940. Three-fourths of 
the counties that fall in this category lie between the 95th degree meridian 
and the Rocky Mountains, a region in which precipitation deviates from year 
to year as much as 25 per cent from the average. Type 2 includes counties 
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which decreased in population from 1930 to 1940 at a rate faster than from 
1920 to 1930. This type of population change likewise resulted from agri- 
cultural over-expansion and wind erosion in regions where precipitation is 
not reliable. Type 3 includes counties which lost population from 1920 to 
1930 and then gained from 1930 to 1940. These counties are made up 
largely of unproductive farm lands to which urban families migrated during 
the period of depression. This movement took place in the cut-over areas of 
Minnesota and Wisconsin, the High Plains of Michigan, and the Pennyroyal 
District of Kentucky and Tennessee. Type 4 includes counties in which 
population continued to decrease from 1930 to 1940 but at a slower rate than 
in the previous decade. These, too, are rural areas of questionable fertility. 
They are represented by northern Missouri, southern Iowa, central Mon- 
tana, and the piedmont sections of Georgia and Virginia. Type 5 includes 
counties which continued to increase in population from 1930 to 1940 but 
at a slower rate than during the previous decade. Northern industrial areas 
make up a large part of this group. Finally, Type 6 includes counties which 
increased in population from 1930 to 1940 at a faster rate than from 1920 to 
1930. These are represented by southern Minnesota, the Pacific Valleys, 
and a number of metropolitan areas in the South. 

A comparison of population shifts since 1940 with these six types of 
population change brings into focus some of the effects of World War II 
on population trends in the United States, provides a simple criterion by 
which to judge the permanence of these newly developed patterns, and helps 
to discover those regions within this country which can absorb people at 
the end of the war. Few counties in Types 1 and 2 offer opportunity for 
repopulation at the close of the war unless living standards are greatly 
reduced or new farm practices instigated. Likewise, any resettlement at 
the end of the war in areas classified under Types 3 and 4 could only be 
made on infertile land. Type 5 areas represent embryonic danger spots 
insofar as their recent growth has resulted solely from the development of 
activities connected with the war. Type 6 areas, on the other hand, repre- 
sent areas which have excellent chances of maintaining their present gains, 
for the war has merely given impetus to developments which were under 
way before 1940. 


Avrrep H. Meyer (Introduced by S. S. Visher). 
Defense Geography of Valparaiso, Indiana: A Study in Urban Civilian 
Defense. 
The United States Office of Civilian Defense defines civilian protection 
as “the mobilization, organization, and training of a force capable of render- 
ing the most efficient service to the community in the limitation of the effects 


of enemy action, especially air raids.” 
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The defense control system recognizes three principal functions; one of 
which is “to keep the Commander supplied with a picture of the situation 
in the field.” 

This would seem to call for a well organized and executed cartographic 
program. A defense bulletin illustrates a type of defense map. But in the 
three score defense bulletins issued, only one or two references to map work 
appear. Moreover, the especially adapted services of the geographer for 
this kind of war work seem to have been entirely overlooked, even though 
seventeen other college faculty services are specifically recognized, all the 
way from engineering and physics to history and dramatics. 

It is the purpose of this paper to illustrate an urban geographic defense 
study and to direct attention to the kind of service which the geography 
profession is prepared to contribute to the civilian defense program. 

The region is northwest Indiana; the city, Valparaiso. 

The geographic position of the community is studied in relation to the 
head of Lake Michigan traffic net and the neighboring defense units con- 
sidered of strategic importance. 

A thorough inventory of geographic field data is shown to be basal to 
an effective defense program. Such data will also be helpful in city plan- 
ning after the war. 

These data are accurately recorded cartographically on sector warden 
base maps, of which there are twenty-one. Defense data are transferred 
to a large master central control map, 80” by 80”. 

Registration of the varied and oft-repeated defense symbol characters on 
the master map is facilitated by the use of rubber stamp characters which are 
further distinguished by varied colors conducive to instantaneous recog- 
nition. 

Urban data is classified functionally. 

Since each functional area differs in its geographic set-up, it seems wise 
to consider regional morphological differences as well as number of in- 
habitants in delineating sector units. 

Thus, urban morphology and the regional principle of geography find 
a new application in the form of a civilian defense study. 


CLARENCE Burt ODELL (Introduced by Stephen B. Jones). 

A New Population Dot Map of the World. 

The original .trawing for this new population dot map of the world was 
plotted at the scale of 1: 30,000,000 on a sinusoidal projection. Dots 
(39,992 of them) of 0.030 inches in diameter, each representing 50,000 
persons, and spheres (123 of them) graduated in size in accordance with 
city populations, 500,000 and over, were used on the map. 
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Detailed sketch maps were made for each country to show populations 
of 7,003 census subdivisions and locations of cities of 50,000 population and 
over. This compilation work has laid the statistical groundork for a series 
of continental dot maps, one of which, the Far East, is now under way. 

The distribution of dots within the minor divisions was done by careful 
interpretive plotting after consulting settlement, transportation, relief, and 
drainage maps of the areas involved. In all cases original census sources, 
1930 or later, were used if available. In some cases, however, official year 
books seemed adequate and reliable as sources for their own countries. 

This new population map is far from uniform throughout in its accuracy 
and reliability. Some of the most reliable parts of the map in terms of fine- 
ness of detail in relation with available data and knowledge of the areas 
are those for Europe, the United States and Canada, and parts of India. In 
contrast, China, although very much in the dark as to totals of the provinces, 
is not so bad as to distribution, since transportation, river and rail routes, 
port cities, postal areas, and central valleys were determining factors used 
in plotting. This geographic interpretation of population distribution is the 
principal contribution of the new map. 

The map has been printed in non-photographic colors on base maps for 
use in plotting other geographical materials, and the dots being on a separate 
plate can be printed in any combination of colors and background. 


A generalized map using one dot for approximately one million persons 
has been drawn to the scale of 1: 45,000,000. This generalized map also 
has been plotted on sixteen inch globe gores. 


Rosert S. PLatr. 

Regionalism in World Order. 

There are regional differences and separations on the earth but no 
totally distinct regions with absolute boundaries. Regions are relative gen- 
eralizations, defined according to selected criteria, constructed subjectively 
or organized temporally for special purposes. 

The unity of the world is more complete and compelling than any par- 
ticular regional division. The most conspicuous boundaries separating 
regions have served as the most extensive highways connecting regions. 
World unity is permanently established in nature. A regional division 
which lacks constructive and positive relations to the larger whole has only 
an insecure and temporary status. 

Beyond the fact of world unity there remains great diversity of land and 
people. Regional division is not only convenient but essential for effective 
organization of human life. Since there is no hope of finding absolute 
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regions to serve all purposes, the best alternative is the recognition and use 
of all regional combinations for what they are worth, acknowledging existing 
regional divisions and organizing new ones in areas where common problems 
call for comprehensive solutions. The inevitable overlapping of regions is 
not to be deplored but must be acknowledged and may be useful in overall 
coordination of human relations. 

The term “region” in a broad sense may be used to refer to an area 
of international, national, or subnational size. The organization of regions 
as mutually exclusive and totally competitive units on any scale is ultimately 
intolerable, but such organization for solution of regional problems within 
a larger frame of interregional coordination is ultimately essential. Total 
blanket administration for the whole world or a whole hemisphere or a 
whole country cannot solve the regional problems of different parts. 

Of world subdivisions possibly the most important is the smallest: the 
local community where people know each other and live their lives in a 
familiar landscape. The avowed purpose of regional organization and of 
world order is to provide a good place for the people to live their lives. In 
spite of world relations to be regulated, the personal limitations of human 
beings and the localness of human life are permanently established in nature. 


Erwin Raisz. 

Cartographic Representations of World Problems. 

The exhibited diagrams and cartograms attempt a cartographic repre- 
sentation of the various ills of mankind. Most of the distribution is shown 
on rectangular statistical cartograms drawn isometrically which makes 
it possible to represent the distributions in question as a third dimension 
superimposed on population to show clearly how many people are affected. 
The problems presented are only shown in a most general way, but more 
elaborate cartograms are now in preparation. They are shown more for 
the method applied than for their contents. The chief difficulty is the lack 
of data especially of those countries which have no census. 

The following problems are presented: 

1. Disease ; showing the death rate, infant mortality, the distribution of 
prevailing diseases, the spread of malaria and hookworm. 

2. Poverty; showing the average income, the average wages of unskilled 
(unionized) laborers, and the foreign capital in each country. 

3. Overpopulation ; showing the density of population, the overpopulated 
lands and the yearly net increase of population in percentages. 

4. Hunger; showing the deficiencies of the diets of different countries 
(after Huntington). Places which are capable of greater food production, 
and land taken up for the production of drugs and stimulants. 
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5. Inaccessibility ; showing land over 15 miles from the nearest railway, 
autoroad, or navigable river. 

6. Illiteracy; showing the percentage of adult illiterates and the method 
of writing. 

7. Oppression (political) ; showing the types of governmental control 
over the world. 

8. War; showing condition of belligerency of the various states and the 
power potentials of the major units of the world. 


HELLMUT DE TERRA. 
The Natural Regions of Burma. 


Of all the monsoon countries in Asia none exemplifies the dependence of 
climatic and vegetative zoning on physiographic features as clearly as does 
Burma. This is because of the north to south alignment of its principal 
mountain ranges and valley basins which accentuates the effects of the mon- 
soon climate in such a manner as to produce an extraordinary range of con- 
trasting natural regions. The north-south axis extends from the edge of the 
Tibetan Plateau with its alpine tundra and rhododendron forest down south 
to the mangrove swamps and tropical delta forests of Lower Burma. The 
west-east axis cuts across such contrasting regions as the rainforest belt of 
the Arakan Range, the thorn scrub of the Dry Belt of Central Burma, and 
the mixed forests with grasslands in the Shan Highlands on the border of 
China. Small wonder that such great varieties of landscapes have time and 
again attracted people from other lands to migrate there, hence the racial 
and ethnographic diversity. This attraction has been sufficiently great at 
all times to make the migrants overcome formidable geographic obstacles 
that characterize Burma’s natural frontiers on all sides except the south. 
Impenetrable and fever-infested jungles, deeply dissected mountains, and 
ennervating climatic conditions make the natural approaches to this richly 
endowed country hazardous for friend and foe alike. A series of maps was 
shown to illustrate the composite geographic factors which determine jointly 
the geographic aspects of the natural regions of Burma. 
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GIBSON, J. SULLIVAN, Cattle Industry in the Black Belt—Successor to Cotton 
(abstract ) 

Grassland and Farmland as Factors in the Cyclical Development of Eurasian His- 
tory, by J. Russell Smith 





HARRISON, RICHARD E., A New Method for Constructing Map Grids 
(abstract) 

HUDGINS, BERT, The South Bass Island Community (Put-in-Bay) (abstract) 

HUNTINGTON, ELLSWORTH, The Geography of Human Productivity .... 

Ice Fishing as a Community Occupation in the Island Region of Western Lake 
Erie, by Kenneth H. Doan (abstract) 

Industrial Trends in the Pacific Northwest, by Otis W. Freeman and Hallock F. 
Raup (abstract) 

JAMES, PRESTON E., Research Planning in the Latin American Field for the 
Post-War Period (abstract) 

JONES, STEPHEN B., The Description of International Boundaries 

KOHN, CLYDE F., Some Effects of World War II on Population Trends in the 
United States (abstract) 

Land Treatment for Flood Abatement, by Harold L. Cook (abstract) 

LEMONS, HOYT, Semi-Monthly Distribution of Hail in the United States 
(abstract) 

LLOYD, TREVOR, Mackenzie Waterway: A Northern Supply Route (abstract) 

Mackenzie Waterway: A Northern Supply Route, by Trevor Lloyd (abstract) .. 

Maps and a Mapping Program for the United States, by F. J. Marschner 

MARSCHNER, F. J., Maps and a Mapping Program for the United States 

, The Roman Origin of the Rectangular Survey System 





(abstract) 

MEYER, ALFRED H., Defense Geography of Valparaiso, Indiana: A Study in 
Urban Civilian Defense (abstract) 

Migration of the Production Center in the Appalachian Bituminous Coal Region, 
by Raymond E. Murphy (abstract) 

MURPHY, RAYMOND E., Migration of the Production Center in the Appa- 
lachian Bituminous Coal Region (abstract) 

Natural Regions of Burma, The, by Hellmut de Terra (abstract) 

New Maps and Methods, by Erwin Raisz (abstract) 

New Method for Constructing Map Grids, A, by Richard E. Harrison (abstract) 

New Population Dot Map of the World, A, by Clarence B. Odell (abstract) .... 

ODELL, CLARENCE B., A New Population Dot Map of the World (abstract) 

PLATT, ROBERT S., Regionalism in World Order (abstract) 

Political Significance of Tropical Vegetable Fats for the Industrial Countries of 
Europe, The, by Leo Waibel 

Post-War Land Settlement Problems in the United States, by Carleton P. Barnes 
(abstract) 

PRIMMER, GEORGE H., Some Trans-Pacific Trade Losses (abstract) 

RAISZ, ERWIN, Cartographic Representations of World Problems (abstract) .. 

, New Maps and Methods (abstract) 

RAUP, HALLOCK F. and FREEMAN, OTIS W., Industrial Trends in the 
Pacific Northwest (abstract) 








Northwest (abstract) 

Regionalism in World Order. by Robert S. Platt (abstract) 

Reorganization of the United States Board on Geographical Names, The, by 
Meredith F. Burrill (abstract) 

Research Planning in the Latin American Field for the Post-War Period, by Pres- 
ton E. James (abstract) 
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Roman Origin of the Rectangular Survey System, The, by F. J. Marschner 
(abstract) 

Seasons’ Arrivals and Lengths, The, by Stephen S. Visher 

Semi-Monthly Distribution of Hail in the United States, by Hoyt Lemons (ab- 
stract) 

SMITH, J. RUSSELL, Grassland and Farmland as Factors in the Cyclical De- 
velopment of Eurasian History 

Some Effects of World War II on Population Trends in the United States, by 
Clyde F. Kohn (abstract) 

Some Novel American Climatic Maps and Their Implications, by Stephen S. 
Visher (abstract) 

Some Research Problems on Geographical Names, by Burton W. Adkinson (ab- 

stract) 

Some Trans-Pacific Trade Losses, by George H. Primmer (abstract) 

South Bass Island Community (Put-in-Bay), The, by Bert Hudgins (abstract) 

Strategic Minerals of the Northwest, by Otis W. Freeman and H. F. Raup (ab- 
stract) 

STRAW, H. THOMPSON, Changes in the Land Utilization of Humphreys 
County, Tennessee (abstract) 

DE TERRA, HELLMUT, The Natural Regions of Burma (abstract) 

Titles and Abstracts of Papers Offered for Presentation at Columbus, Ohio, 1942 

TREWARTHA, GLENN T., The Unincorporated Hamlet: One Element in the 
American Settlement Fabric 

Unincorporated Hamlet: One Element in the American Settlement Fabric, The, 
by Glenn T. Trewartha 

Unity and Diversity in Southeastern Asia, by Jan O. M. Broek (abstract) 

Vincennes, Indiana: A Study in Urban Geography, by Alden Cutshall (abstract) 

VISHER, STEPHEN S., Some Novel American Climatic Maps and Their 
Implications (abstract) 

, The Seasons’ Arrivals and Lengths 

WAIBEL, LEO, The Political Significance of Tropical Vegetable Fats for the 
Industrial Countries of Europe 

Washington, D. C., September, 1943, Abstracts of Papers Presented at, 

WHITTLESEY, DERWENT, Geopolitics, a Program for Action (abstract) .. 

Wind Flow Diagram: A Device for Gaining a Unified Picture of the Winds at a 
Locality, The, by Willis T. Gehrke (abstract) 
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